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1. Introduction - Sustainable health care systems
The traditional research field of medical education concerns issues like curriculum design, 
teaching methods, mentoring, assessment methods and faculty development. Now that this field 
has been developed to a relatively high level of theory building and understanding, a new kind of 
research question is emerging: how to use current knowledge about medical education for urgent 
societal issues like patient centeredness, dealing with complex health organizations and last, but 
not least, the care for oneself as a professional in a highly demanding environment.1 The CanMEDs 
2015 report is one of the replies of the field of medical education to deal with this fundamental 
new way of approaching medical education.2 This new approach to medical education seems to 
move the field of medical education beyond the perspective that the new health care professional 
is merely a medical expert or a member of a professional team or network, but functions as a 
change agent.3 Change agents have developed leadership attributes and are capable of transferring 
core competencies to different settings. These core competencies focus on searching information 
and, though analysis and synthesis, using this information for clinical decision-making. Also, 
change agents can adapt to local circumstances and work effectively within health care teams. 
Change agents are the product of transformative learning.3 However, defining the training of a 
change agent is not easy. The change agent is responsible for attaining the prerequisites of high-
quality, sustainable health systems: acceptable, accessible, equitable, and affordable delivery of 
high-quality care.4 This dissertation aims to contribute to the development of knowledge required 
for training physicians in their role as change agents. The focus is on the grassroots level: the 
provision of high-value, cost-conscious care (HV3C) by the medical professional.
2. Problem statement
2.1 Rising health care costs
Healthcare costs increasingly weigh on governmental expenditure.5 The gross domestic product 
(GDP) percentage expresses the amount of money spent on health care services, which has 
increased considerably worldwide in the last decade.5 Rising health care costs are caused by aging 
population, prosperity, technological advancement, fear of legislation and increasing patient 
demands.6,7 The hazards of spending substantial parts of national budgets on health care needs 
consideration. First, governmental money spent on health care cannot be spent on other 
compelling and worthy social areas such as education, environment, infrastructure and defense, 
areas which also influence (economic) value and contribute to general health and wellbeing.8,9 
Second, citizens will inevitability and increasingly bear the costs of care through insurance 
policies and tax. Increasing out-of-pocket spending will influence health care accessibility and 
equity. Since the literature states that 60% of health care expenditure is influenced by 
physicians,10,11 they are an important subject for intervention.
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2.2 Health care quality
In contrast to the rapid increase in health care costs is the slow improvement in quality in recent 
decades.5 In addition, health care is criticized for lacking humanity, empathy, and issues 
regarding overtreatment and overdiagnosis.12-15 Estimates indicate that 20% of health care costs 
are considered wasteful, meaning that they do not result in health benefit.10,16 Another 
important critique regarding quality of health care is the simplistic approach taken by those 
aiming to evaluate quality. What can be considered ‘good’ care remains one of the biggest 
challenges in both care delivery and science as it is multi-factorial and depends on both patient 
and contextual factors.17 In addition, little is known about the burden of treatment18 that 
patients face. In line with the WHO definition of health: “the state of complete physical, mental 
and social wellbeing and not merely the absence of diseases or infirmity”, there is increased attention 
for the role of physicians in guiding patients to adapt to and self-manage their health.19,20 
Unfortunately, quality measures more often than not focus on quantifiable data such as 
morbidity and mortality rates and do not include measurements such as burden of disease or 
burden of treatment. Despite the limitations of outcome measurements, it is important to 
gather information on quality of care delivery which can be used for benchmarking and 
detection of best practices. On a higher level, measurements can be used to compare care 
delivery on regional, national and international levels and to provide feedback to responsible 
management for care delivery.19
3. The two main actors in this dissertation
The delivery of high-value, cost-conscious care in this dissertation knows two main actors; the 
consumers who might have been, are, or will be patients, and the providers (health care profes-
sionals). Since physicians play an important role in medical decision-making, our research 
focused primarily on the role of physicians. We will discuss their role in health care costs and 
quality in the following sections.
3.1 The role of patients in care delivery
Citizens determine the demand for health care and directly influence the use of health care 
resources. Through various pathways citizens pay directly or indirectly for the costs of health 
care and medical training. The medical profession and medical education are expected to meet 
societal demands and expectations of what can be considered good care delivery. The 
acknowledgment of the important role of patients, together with the increasing verbalization 
of their preferences in the past 50 years has led to a shift in the care delivery model from 
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physician-oriented (paternalism) to patient-oriented (patient-centered) care models.21 Patient-
centered care is defined by the Institute of Medicine as “care that is respectful of and responsive 
to individual patient preferences, needs, and values”.22-24 Therefore, when citizens seek health care, 
they play an important role in determining which care they receive. When care delivery does 
not consider the patient’s preferences, their contextual factors and abilities, it is challenging to 
let them contribute to their recovery, therapeutic successes, health or self-management of their 
disease.25
3.2 The role of physicians in care delivery
Although many Western countries score high on quality of care, it is questionable if all the 
money involved is well spent.8,10 Examples of debatable care that is often considered wasteful 
are extensive laboratory testing (e.g. a blood test before seeing the patient), routinely/daily 
testing of admitted patients (daily ratios), the use of outdated imaging techniques (abdominal 
x-ray for obstipation or aspecific abdominal complaints), and invasive procedures without 
taking time for spontaneous recovery (hernia surgery within six months). Wasteful treatments 
are worrying since health care services are expensive and contribute to the burden of disease, 
increased emotional stress for patients, may expose them to radiation and side effects which are 
generally not without harm. Due to the rising number of available diagnostic services, treatment 
options and health care costs, together with increasing expectations and patients’ articulateness, 
there is an urge for a more deliberate approach to answering the question ‘which care is 
appropriate?’. Physicians can be held accountable for health care delivery on the individual and 
societal level. Since current figures estimate 20% of health care services as wasteful, meaning 
that they do not add value for patients,8,10,23 physicians remain an important point of interest 
in the delivery of appropriate care.
Physicians’ care delivery largely stems from the formation of their professional identity during 
undergraduate and postgraduate medical training.26 During their training they develop from 
lay person into a medical expert, possessing all the skills, knowledge and attitudes that are 
deemed essential. Competency frameworks that are fundamental to residency training 
increasingly call for training in medical leadership, stewardship of resources, and systems 
practice in both undergraduate and postgraduate training.2,27,28 This dissertation aims to unravel 
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4. Theoretical background
4.1 High-value, cost-conscious care and related concepts
Balancing health care costs and quality of care has gained attention in recent decades.16,17,29-31 
Several concepts are used to identify the pursuit of high-quality care delivery while slowing 
down health care expenditure. High-value, cost-conscious care (HV3C) is the process of 
balancing the benefits, risks and costs of health care services, with the purpose to deliver care 
that adds value. 30,32 Weinberger described HV3C in 2011 in his call to train physicians in a 
critical seventh competence; high-value, cost-conscious care (HV3C).30 The concepts 
concerning HV3C hail from diverse perspectives, ranging from health economics to ethics, but 
all share the collective aim of increasing value and reducing costs. Table 1 presents an overview 
of HV3C-related concepts and their backgrounds. We choose to use HV3C throughout this 
dissertation since this concept is commonly used in medical education literature and explicitly 
mentions the importance of both cost and quality in care delivery.
Table 1: Overview of HV3C-related concepts
 
Abbreviation Year Founder Aim
High-value, cost-
conscious care
HV3C 2011 Weinberger30 Deliver care that adds value for patients, and 
balances benefits, risks and costs. 
Value-based healthcare VBHC 2006 Porter17 Increase value for patients while reducing 
health care costs.
Value-based medicine VBM 2003 Brown33 Medicine based upon the patient-perceived 
value conferred by an intervention. 
Choosing wisely  2012 Levinson34 Advance a national dialogue on avoiding 
unnecessary medical tests, treatments and 
procedures.
Triple aim 2008 Berwick29 Improve the experience of care, improve the 
health of populations and reducing the per 
capita costs of care. 
Better health, better health care, and lower 
costs.
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4.2 Training for high-value, cost-conscious care delivery
Over the last two decades much effort is put into training future physicians in support of their 
role in delivering HV3C.2,27,28,35 Many interventions aim to change physician behavior, based on 
the theory of planned behavior,36 which states that in order to deliver HV3C, physicians should 
first intend to behave accordingly.37 Insight in individual attitudes regarding HV3C is valuable 
since interventions often aim to positively influence the attitude, beliefs and perceived control 
to deliver HV3C. Such attitudes can be measured through the Maastricht HVCCC Attitude 
Questionnaire (MHAQ).38 Other commonly used interventions build on cognitivist learning 
principles and the assumption that filling a knowledge gap will lead to more considerate use of 
resources.37,39 These approaches focus on providing knowledge about the cost of either services 
or guidelines. Research into the effects of these approaches focuses primarily on evaluating the 
short-term effects of educational interventions through a pre-post-intervention design. This 
design, combined with the rare use of control groups, makes it difficult to move beyond the 
conclusion that education can support the training of physicians in HV3C. However, these 
studies do not explore in detail which elements of training contribute to the effect of these 
interventions. Additionally, it is insufficiently known how educational interventions can help 
prepare physicians for their role in HV3C delivery, and indeed in how future physicians learn.
4.3 Medical education continuum
Undergraduate and postgraduate training
Physicians are often the focus of programs and interventions aimed at containing costs and/or 
improving quality of care. Physicians’ behavior is partly shaped by the training they receive, both 
formal and informal.40-42 Physicians’ training and the medical education continuum share 
features across the world. After admittance to the school of medicine, medical students join an 
undergraduate training program. This usually lasts 4–6 years, is often based on competency 
frameworks, e.g. the Canadian Medical Education Directives for Specialists (CanMEDS), and 
the Accreditation Council for Graduate Medical Education (ACGME) and focuses on basic and 
clinical sciences and skills training.2,27 After completing the undergraduate program, medical 
students receive their medical degree and may apply to a postgraduate training program. These 
programs are largely situated in workplace settings (i.e. hospitals, public and primary care 
centers) and train residents in their medical field of interest to help them become a medical 
specialist. In workplace settings residents receive both formal and informal training while caring 
for patients. Therein lies an important role for attending physicians to provide guidance and 
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Formal education, workplace-based learning and the hidden curriculum
In this dissertation we use the term ‘formal training’ to describe training that occurs within an 
organizational context that is deliberately designed for learning, e.g. a class room, simulation 
center, training institute.43 This type of education is structured, meaning there are pre-set learning 
objectives and activities. The workplace, or the workplace-based learning environment is where 
‘patients, learners and practitioners come together for the conjoint purpose of medical care and 
learning’.43 This environment is important since it shapes the habits, behavior, attitudes and 
values of the learners present within it.44 Clinical supervisors who are (more) senior members of 
the medical staff are known to fulfill an important role in the workplace-based environment by 
facilitating the resident’s learning and development while guarding patient safety.45 The 
workplace-based setting is also where normative rules regarding physician behavior and 
responsibilities are transferred from one person to another. These learned normative rules are part 
of the hidden curriculum and are known to be essential for the development of the professional 
identity. The hidden curriculum encompasses all lessons learned that are not described in the 
formal curriculum and are transferred through the process of socialization. By definition, 
socialization is ‘the processes by which people acquire the values and attitudes, the interest, skills 
and knowledge – in short, the culture – current in the groups of which they are, or seek to 
become, a member.’41 Medical students and residents are taught what is valued by the current 
generation of specialists by observing their behavior, attitudes, line of reasoning and general 
discourse. Especially ethics, rationales, clinical responsibility, together with dealing with 
uncertainty and emotions are examples of topics that the hidden curriculum primarily addresses.
Aim of this dissertation
Given the importance of high-value, cost-conscious care for the sustainability of health care and 
the essential role of (future) physicians in this endeavor, this dissertation investigates the role of 
medical education in the training of high-value, cost-conscious care delivery using the following 
research questions:
1. Which elements of educational interventions are effective to train (future) physicians in the 
delivery of high-value, cost-conscious care?
2. How do residents approach the delivery of high-value, cost-conscious care in daily practice?
3. How do supervisors aim to train residents in the delivery of high-value, cost-conscious care?
4. How is the workplace setting related to residents’ high-value, cost-conscious care delivery?
547880-L-bw-Stammen
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Table 2: Overview of studies in this dissertation
Chapter Research question Approach Participants 
Chapter 2 How and under what circumstances 
may educational interventions help 
practicing physicians, residents in 
training and medical students to 
provide high-value, cost-conscious 
care? 
Qualitative/Quantitative: A 
systematic realist review 
Chapter 3 a) How do residents learn to 
provide high-value, cost-







b) How does the workplace 
influence this learning?
Chapter 4 How do supervisors aim to prepare 





Chapter 5 How is the workplace setting related 
to residents’ high-value, cost-
conscious care delivery?
Qualitative/Ethnography Residents and all health care 
professionals present in 
their workplace
Chapter 6 Training in HV3C delivery: Tips and 
tricks for clinical practice.
Summary
Positionality statement and reflexivity
I have been undergoing postgraduate medical training while researching medical education, a 
combination that has created interesting opportunities in both fields. It offered me the chance 
to experience what residency training entails, and how difficult it can be to juggle all the stakes: 
patient care, personal development as a physician, and being a health care team member. My 
experiences as a resident therefore influenced the research I conducted, including the questions 
asked, the approaches taken, the way we collected and interpreted data, what we chose to discuss 
and where we aimed to publish. My research focuses on how people learn, both formally and 
informally. It is based on the belief that knowledge is constructed based on information offered 
and peoples’ own understanding of that information. Therefore, what is learned is not the same 
for everybody and is strongly influenced by prior knowledge and the personal experience of the 
learner or researcher. This belief is captured in the social constructivist paradigm. For our 
research, this also entailed trying to understand the way physicians learn, rather than ‘discovering’ 
the truth about learning.
I began my research in the summer of 2013 shortly after receiving my medical degree. I had 
spent my final year of undergraduate training studying the competence of leadership in the 
General Introduction
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field of medical education at the Atrium hospital Heerlen (nowadays the Zuyderland hospital). 
After working as a student-assistant for over four years in the Department of Educational 
Research and Development (‘O&O’) at Maastricht University, it was obvious to me that if I 
started a PhD project, it would be in this department that had familiarized me with medical 
education and with the person who had introduced me to research (Renée Stalmeijer). Fulltime 
research was never my ambition, and early in the PhD project, we discussed the option to 
combine research with clinical training. After being selected for the family medicine residency 
program in 2015, I worked part-time in research and part-time in clinical practice. Being a 
resident helped me to gain access to potential participants, both residents and clinicians, and 
gave me the ability to speak the same language as the subjects of my research. Doing research 
in a field you think you are familiar with entails the risk that you ‘assume’ you know what is 
going on, and things might appear so obvious that it can be difficult to see what is actually 
happening. Therefore, working in a research team with both educational researchers and 
clinical educators was a necessity. I changed the composition of our team for the different 
studies, to expose myself to different perspectives. Nevertheless, being a resident helped me 
pose critical questions to the participants, who understood that my questions did not derive 
from a judgment, but from the aim to improve the way care is delivered to our patients and 
improve the affordability of health care.
Finding the right ‘tone’ was challenging when I was writing the articles included in this 
dissertation. Describing how residents sometimes avoid learning opportunities, prioritize their 
personal goals above HV3C delivery, or simply choose the path of least resistance easily sounds 
like something ‘wrong’ or ‘undesirable’. Working in clinical practice, I experienced that finishing 
consultations within the allocated time, keeping patients and supervisors satisfied, and naively 
searching for certainty are all very present. Just as any other resident, I feel these are all challenges 
and I also struggle to balance my ideals with simply getting through the hectic day. There is a thin 
line between being critical and judgmental, and at times I felt our published articles fell short in 
describing the passion and dedication participants showed during our data collection period. 
Keeping up the image of residents as the hard-working, devoted physicians I know they are, while 
at the same time identifying areas for improvement in HV3C delivery has been the biggest 
challenge of my PhD trajectory.
Overview of studies in this dissertation
This dissertation aims to unravel the role of medical education in the delivery of high-value, cost-
conscious care. We specifically aimed to explore how residents learn to deliver high-value, cost-
conscious care. Chapter 2 provides a realist synthesis of educational interventions that aim to 
train medical students, residents and physicians in the delivery of high-value, cost-conscious 
care, aiming to further unravel what can be considered as ‘active ingredients’ of formal education. 
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Chapter 3 focuses on residents’ perceptions of high-value, cost-conscious care training in the 
workplace. How are they being trained and how can the learning environment support workplace-
based learning? Supervisors are key figures in Chapter 4, exploring how they aim to prepare 
residents for the delivery of high-value, cost-conscious care. In Chapter 5, we aim to unravel how 
the learning environment relates to the delivery of high-value, cost-conscious care by residents. 
We chose to observe residents during clinical care delivery in daily practice. In order to help 
develop training in daily practice, we summarized our findings from this dissertation and 
generated tips for both attending physicians and resident to utilize HV3C training in daily 
practice. These tips are described in Chapter 6. In Chapter 7, we discuss the coherence between 
chapters and aim to place the findings in a larger perspective.
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Abstract
Importance: Increasing healthcare expenditures are taxing the sustainability of the healthcare 
system. It is important that physicians be prepared to deliver high-value, cost-conscious care.
Objective: To understand how the delivery of high-value, cost-conscious care is learned, and 
which circumstances influence this learning process, with a goal of informing development of 
effective educational interventions.
Evidence Review: PubMed, EMBASE, the Education Resources Information center (ERIC), and 
Cochrane databases were searched from inception until September 5, 2015. The initial search 
identified 2,650 articles, of which 79 met the final inclusion criteria. Data extraction was guided 
by a merged and modified version of a Best Evidence in Medical Education (BEME) abstraction 
form and a Cochrane data coding sheet. Articles were analyzed using the realist review method, 
a narrative review technique that focuses on understanding the underlying mechanisms in 
interventions. Recurrent patterns were identified in the data through thematic analyses. 
Resulting themes were discussed within the research team until consensus was reached.
Findings: 79 articles were included, of which 14 were randomized clinical trials. The majority of 
the studies were conducted in North America (78.5%) using pre-post interventional design 
(58.2%, at least 1619 participants they focused on practicing physicians (36.7%, N>3448), 
resident physicians (6.3%, N = 516), medical students (15.2%, N = 275). Among the 14 RCTs, 
12 addressed knowledge transmission, seven reflective practice, and one supportive environment; 
10 (71%) concluded that the intervention was effective. The data analysis suggested that three 
factors aid successful learning: 1) effective transmission of knowledge, related for example to 
general health economics and prices of health services, to scientific evidence regarding guidelines 
and the benefits and harms of healthcare, and to patient preferences and personal values (67 
articles); 2) facilitation of reflective practice, such as providing feedback or asking reflective 
questions regarding decisions related to laboratory ordering or prescribing to give trainees 
insight into their past and current behavior (56 articles); and 3) creation of a supportive 
environment in which the organization of the healthcare system, the presence of role models of 
delivering high-value, cost-conscious care and a culture of high-value, cost-conscious care 
reinforce the desired training goals (27 articles).
Conclusions and relevance: Research on educating physicians to deliver high-value, cost-conscious 
care suggests that learning by practicing physicians, resident physicians, and medical students is 
promoted by combining specific knowledge transmission, reflective practice, and a supportive 
environment. These factors should be considered when educational interventions are being 
developed.
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Introduction
Increasing costs of healthcare are a cause of concern to patients, governments, health economists, 
and the medical profession around the world.1-3 The United States has the highest healthcare 
expenses, with healthcare expenditure in 2015 approaching 18% of gross domestic product. 4 
Leading physician associations, such as the American College of Physicians, the Alliance for 
Academic Internal Medicine, and the American Board of Internal Medicine, offer educational 
programs on providing high-value, cost-conscious care.5,6
High-value, cost-conscious care refers to care that aims to assess the benefits, harms, and costs 
of interventions, and consequently to provide care that adds value.7 Although in recent years 
the harms of increasing healthcare costs have been acknowledged, bending the cost curve has 
proved difficult.8 Besides the increase in healthcare costs, and its associated complications such 
as the accessibility and sustainability of healthcare, quality cannot always be established.2,9 
Interventions targeting physicians and their medical expertise are proposed as a means to 
reduce healthcare waste (care that is not beneficial to patients) while maintaining the quality 
of care.2,7
This review was conducted to gain understanding of how and under what circumstances 
educational interventions may help practicing physicians, resident physicians, and medical 
students deliver high-value, cost-conscious care. Insight into this learning process is necessary to 
develop programs that train physicians in providing such care.
Methods
This review was conducted and reported in accordance with the RAMESES publication 
standards for realist reviews.10 Realist review is a systematic, theory-driven, interpretative, 
narrative technique, which is developed to analyze heterogeneous evidence (qualitative and 
quantitative data and/or different outcome measures) to understand the underlying 
mechanisms of an intervention. Realist review gives priority to understanding what does or 
does not make an intervention effective over the outcome of the intervention. Included articles 
were analyzed by searching for information on contexts or settings in which the study was 
conducted, working mechanisms of the interventions, outcomes of the interventions, and 
program theories (i.e. theories of how and why an intervention causes effect) which could 
explain effectiveness of the described interventions. The realist review method has a particular 
strength when designs like randomized clinical trials (RCTs) have produced inconsistent 
estimates of efficacy and there is no consensus on when, how, and with whom to use these 
interventions. 10
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Literature search
The research team designed a strategy to search the PubMed, EMBASE, ERIC, and Cochrane 
databases. Search terms were used to identify learners (physicians, residents, medical students, medical 
education) and topic (cost awareness, cost consciousness, unnecessary procedures). These were combined 
and searched with and without factors associated with cost containment (cost effectiveness, risk 
assessment, value-based care, shared decision-making, practice variation, stewardship of resources). The 
search was conducted from the inception of each database until September 5, 2015.
Study selection
After an initial search, titles and abstracts were screened by three independent researchers (LS, 
AOP, IV) based on inclusion criteria: abstract available, relevant topic, implementation of 
intervention, evaluation of intervention, educational components in intervention, and 
appropriate target group. Articles without an abstract were excluded from review. When title or 
abstract alone did not provide enough information, full-text review was done. Articles were 
assessed using an eligibility form based on the BEME abstraction form and a Cochrane data 
coding sheet (Appendix 2.1).11,12 Articles that were found appropriate underwent further 
evaluation to determine if they met the final inclusion criteria (Box). If during full-text review 
articles did not met all five inclusion criteria, they were excluded from further review. For a realist 
review, both qualitative and quantitative articles can be included and analyzed to create a broad 
range of potential empirical mechanisms of the interventions.10
Box 1. Final Inclusion Criteriaa
Article is about at least one of the following topics
–  Reducing volume of health care services
–  Reducing health care expenditures
–  Improving quality of care
– Improving knowledge and/or attitude regarding costs of 
care
Article describes an intervention implementation
–  Intervention is evaluated
–  Intervention contains educational component(s)
–  Target group contains physicians, residents, and/or medical 
students
a To be included, articles had to meet all criteria described above. 
Data extraction and synthesis
To abstract data from the selected articles in order to identify factors that may influence learning 
by practicing physicians, resident physicians, and medical students, three researchers used a 
merged and modified version of a BEME abstraction form and a Cochrane data coding sheet 
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(Appendix 2.2).11,12 Disagreements in the final phase of study selection were resolved by inviting 
other members of the research team to read articles in full. Data synthesis was guided by realist 
methodology: for each article, we identified program theories, context, mechanisms, and 
outcomes through a thematic analysis.13 Recurrent patterns of context and outcome in the data 
were identified. Next we sought to explain these patterns by their mechanism to gain 
understanding of how contexts, mechanisms, and outcomes are related. Both successes and 
failures can provide valuable information regarding context and mechanism.10 The themes were 
discussed until consensus was reached within the research team. Particular attention was paid to 
discrepant examples to ensure that the analysis could account for their occurence. Quality of the 
included articles was assessed based on the relevance and rigor of the articles. 10 Rigor was defined 
as to what extent the method used to generate that particular piece of data was credible (internal 
validity) and trustworthy (reliability) (high or low). Relevance was determined by assessing 
whether the article contributed to answering the research question (high or low). Assessments of 
rigor and relevance were conducted by two independent researchers (LS,AOP) and were 
combined in one score: high (rigor high/ relevance high), medium (rigor high/ relevance low or 
rigor low/ relevance high) or low (rigor low/ relevance low) (Appendix 2.3). The reviewers were 
not blinded to any portion of articles. Disagreement about study selection, data extraction, and 
data synthesis were resolved through consensus within the research team.
Results
Search results and selected articles
The results of the review process are summarized in Appendix 2.4. A total of 2,650 articles were 
considered for review; 102 articles were appropriate for further selection, of which 79 met the 
inclusion criteria. The majority of the studies were conducted in North America (78.5%) using 
pre-post interventional design (58.2%, N>1619 participants); they focused on practicing 
physicians (36.7%, N>3448), residents (6.3%, N = 516), medical students (15.2%, N = 275). 
28 articles did not report the number of participating practicing physicians, resident physicians, 
or medical students. More detail regarding the characteristics of the selected articles are shown 
in Table 3. Of the articles, 87% concluded that their interventions were effective in delivering 
appropriate care, reducing costs, volume or unnecessary procedures. Among the 14 RCTs, 12 
addressed knowledge transmission, seven reflective practice, and one supportive environment; 
ten (71%) concluded that the intervention was effective. Summaries of articles are provided in 
Table 4, with more details provided in Appendix 2.3.
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Table 3: Characteristics of included studiesa
Frequency Percentage















Study Designs Pre-post interventional (N>1619) 
Quasi-experimental (N>616) 
Randomized Controlled Trial (N>2149) 












Target group Practicing physicians 
Physicians & Healthcare Professionals 













Number of Participants Not reported 
0 – 50 
51 – 100 













Knowledge transmission, reflective practice and supportive environmentb 
Knowledge transmission and reflective practicec 
Knowledge transmission and supportive environment35,36,44,50,51 
Reflective practice and supportive environment39,74,77,78,91,92 
Knowledge transmissiond 


















a Study designs and target groups are based on Best Evidence Medical Education Collaboration classification. 
Types of training factors in each study are counted based on which factor they represent in the Results section 
of the text. Twenty-eight included articles did not report the number of participants. Therefore, the minimum 
number of participants based on those who could be counted is reported.
b References 27, 32, 37, 41, 46, 55, 61, 64, 65, 69, 70, 71, 81-83, and 88.
c References 14-16, 22, 28-31, 34, 42-45, 47-49, 52, 53, 56, 57, 62, 63, 68, 72, 75, 76, 79, 80, 84, and 86.
d References 17-20, 23-26, 33, 38, 54, 58-60, 85, 89, and 90.
The data analysis of the included articles concluded that the success of educational interventions 
preparing future and practicing physicians for the delivery of high-value, cost-conscious care may 
depend on three factors: knowledge transmission, reflective practice, and a supportive 
environment. These three factors were the result of an analytic process in which we first collected 
potential program theories, contexts, mechanisms, and outcomes as presented in the included 
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articles. Second, we identified recurrent patterns of contexts and outcomes that could be 
explained by mechanisms found in the included articles. These patterns were extensively discussed 
within the entire research team in order to identify overarching factors that influence the learning 
of practicing physicians, resident physicians, and medical students.
Knowledge transmission
Increasing knowledge about high-value, cost-conscious care behavior among practicing 
physicians, resident physicians, and medical students has been associated with reduction in 
unnecessary or inappropriate healthcare delivery. Such knowledge interventions specifically 
focused on three subject areas: prices of services and general health economics, scientific evidence, 
and patient preferences and were represented in 67 articles (87%).
Prices and general health economics
The majority of interventions focused on raising awareness of prices of medical services and on 
teaching the basics of health economics.14-30 The first was done by presenting prices on modified 
order forms, on pocket cards, or in web-based tools, or by visualizing price indicators.14,16-18,21-24,27 
A high-quality study by Ellemdin et al18 used a pocket-sized brochure to inform internal medicine 
physicians (N=434) about the costs of laboratory testing and asked them to write these costs on 
the order form. Over the 4-month follow-up period there was a 27-36% decrease in laboratory 
expenditures. Teaching physicians the basics of general health economics15,19,20,25,26,28 was done 
by lectures and interactive sessions informing physicians about the competitive market forces 
and general healthcare economic principles, such as the role of insurance companies in price 
setting. 19,26 Although the weekly lectures for medical interns were associated with a non-
significant reduction in the number of tests ordered during patient admissions19, the interactive 
sessions significantly improved physicians’ knowledge of economics and rational prescribing.26
Scientific evidence
A frequent approach to teach efficiency was to provide the background evidence underlying 
indications and guidelines related to medical decision-making.14,15,19,21,24-26,31-63 Before 
implementing or discussing new26,32,42,47,53,55,62, modified,44,50,64 or established 
guidelines32-34,39,41,43,49,54 or clinical indications28,48,56,65, trainees and physicians were informed 
of the scientific evidence that supported these recommendations. A high-quality study by Lee 
et al61 implemented a teaching session focusing on guidelines on antibiotic prescriptions among 
42 practicing physicians, resident physicians, and medical students. These teaching sessions 
were accompanied by a checklist addressing dose, route, duration, and appropriateness of 
prescriptions. Their intervention resulted in an annual saving of $69.424 (baseline $149.743 
versus $80.319 post-intervention). Effects associated with such teaching depended on several 
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factors, such as expert involvement, complementary lectures, and timing of information. For 
example, when guidelines were developed by expert panels, they were accepted and adhered to 
more readily, especially when constructed in multidisciplinary teams.32,40,44 Additionally, 
several interventions had an expert deliver didactic sessions or conduct outreach visits on the 
clinical topic to which the guideline applied.32,34,35,46,47,54,66 Other interventions introduced 
guidelines using lectures about the key recommendations42,55 or by email notifications.25
Another technique that was often used with the aim of increasing the likelihood that physicians 
would implement the guidelines was to provide just-in-time scientific evidence. For example, 
inserting guidelines or recommendations into charts allowed physicians to successfully translate 
these guidelines immediately into practice.24,33,45,47,54 Complementing guidelines by suggestions 
to physicians for treatment of selected patients formed the core of several interventions aimed to 
improve physicians’ prescribing patterns.33,37,45,49,51 Two of these interventions used forms that 
were inserted in charts of selected patients, which were associated with a significant reduction 
in the prescription of the targeted pharmaceuticals. 33,37 For example, the change from a second-
generation cephalosporin to a less expensive but equally effective first-generation cephalosporin 
occurred in 28% of cases (medium-quality study).33 Moreover, when physicians were able to 
immediately accept or decline a suggestion to switch to a different drug, and to modify their 
prescription to the more appropriate evidence-informed suggestion, a prescribing reduction up 
to 43% was achieved (medium-quality study).37
Patient preferences
Four studies were identified that sought to stimulate high-value, cost-conscious care by improving 
understanding of patient preferences.24,39,57,58 Physicians involved patients in the decision-making 
process and in devising a plan of action. During consultation, physicians discussed risks and benefits 
of medical services and explored patient concerns in order to be able to provide the best possible 
care.24,57 Knowledge of patients’ preferences was deemed sufficient when patients felt comfortable 
about the shared decision that was made. Educational interventions such as DECISION+ combined 
evidence and patient preferences in workshops to optimize the prescription of antibiotics for acute 
respiratory infections by residents and practicing physicians57,58; the number of patients opting for 
immediate antibiotic therapy in this high-quality study declined 16% (49% [N=70] control group 
vs 33% [N=81] experimental group), but this was not statistically significant (P=0.08). 57
Reflective practice
A second derived factor was to stimulate reflective practice in future and practicing physicians 
to help them gain insight into their performance, with a goal of influencing future 
behavior.16,21,22,25,31,29,34,35,37,39,40,49,52,61,65,67-74 This was achieved by providing feedback, 
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stimulating reflection, or a combination of both, in 56 articles including more than 2039 
participants.
Feedback
Feedback to physicians about their performance was most often based on utilization data such 
as the number of ordered tests or amount of prescribed antibiotics. 14,21,22,28-30,34,37,43,49,52,55,61,65,67-
70,75-77 This feedback could focus on various elements which, in turn, influenced how trainees 
learned from feedback. Feedback could focus on volume (such as numbers of requested tests) 
43,48,55,75-77, costs (eg, total costs of antibiotic prescriptions), 14,21,22,28 or appropriateness (eg, extent 
of adherence to guidelines). 67 Feedback could center on physicians’ individual utilization or their 
utilization in relation to that of others.34,49,52,67,76 Another element of importance was the 
frequency of feedback.21,40,67 One high-quality study sent emails to 15 physicians in the upper 
50th percentile for expenditure to point out the differences in their spending behavior compared 
to their peers over a 3-month period.67 This measure did not lead to a significant expenditure 
reduction compared to the control group (per physician expenditure difference of $654.45; 
p=0.64), which might have been due to the short amount of time between feedback provision 
and measurement of changes in spending behavior. In contrast, Stuebing and Miner21 made use 
of more frequent feedback: in their medium-quality study, attending physicians and residents in 
a surgical department (number not reported) received weekly notifications about the costs, 
expressed in terms of dollars per ICU patient per day. Despite small increases in total expenditure 
that occurred each time residents switched services, there was a significant decreasing trend in 
total laboratory costs.21 At baseline, laboratory expenditures were $147.73 per patient per day, 
and a decrease of up to 27% (-$39.62) from baseline in expenditure per day was reached.
Reflective questions
Peer- or supervisor-facilitated reflection on medical decisions and their influence on the quality and 
cost effectiveness of care was the focus of several studies.15,16,22,25,27,34,35,39,40,53,55,56,64,66,69,71-74,76,78 
Supervisors39,55,72, peers69,79, and experts27,37,53,56,64,66,76 in several clinical settings were the initiators 
of reflective discussions.22,25,34,39 For example, they asked reflective questions during morning rounds 
or grand rounds and in the presence of other healthcare professionals. Reflective practice was guided 
by questions such as “what was the indication for this test?”, “what alternatives were available?”, or 
“why do you think this specific test is redundant?”.16,39 Reflection on one’s own behavior was further 
stimulated by means of reminder alerts whenever a laboratory request or prescription was ordered 
that was identified as redundant.73,80 Although determining what classified as redundancy from the 
perspective of the research team and the participants was difficult, in a medium-quality study 73 the 
alerts appeared to be effective and resulted in cancellation of 69% of redundant tests by physicians 
(N=282) compared to 51% in the control group (N=4769) (P<0.001).
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Combining feedback and reflection
Eight articles used feedback as a starting point for reflection.31,34,43,49,68,69,77,81 The authors chose this 
combination to counter the potential risk of creating a judgmental setting, which is not conducive 
to high-value, cost-conscious behavior.49 Von Ferber et al69 introduced peer-to-peer review 
discussion groups (high-quality study). During these sessions the motives that influence prescribing 
behavior and attitudes of physicians (N=79), together with underlying causes of practice variation, 
were discussed in an open and tolerant environment. This approach was associated with significant 
decreases in prescription costs from $853 to $527 for high-prescribers, and from $469 to $352 for 
low-prescribers (P<.001 for both), and with cost-effective prescription of selected drugs.69
Supportive learning environment
The data from 27 articles including more than 521 participants highlighted the essential role of 
the environment in which educational interventions are implemented. Support at the macro 
level, such as supportive payment systems, management policies, and reimbursement systems, 
was emphasized, together with the presence of clinical role models and teachers, and a culture of 
high-value, cost-conscious care.
Macro level support
There was a repeated emphasis in several publications (N=29, 37%) on the association of macro 
level support for their interventions on practicing physicians, resident physicians, and medical 
students. 16,17,19,22,24,25,28,31-33,44,47,48,50,55,66,68,77,82,83 The organization was often perceived to frustrate 
the training of physicians in the provision of high-value, cost-conscious care.36,44,57,83-86 This was 
the case, for example, when physicians felt inhibited by fear of malpractice suits 84,85 and pressured 
to adhere to guidelines.57 Other elements of the healthcare system that might either positively or 
negatively influence the delivery of high-value, cost-conscious care were the availability of 
resources15,31,34,87, workload36,66,84, bureaucratic structure55,84, and access to and transparency of 
healthcare costs.16,25 For example, in a high-quality survey study by Post et al.16 of 68 residents 
with an 83% response rate, only four claimed that they had adequate access to the costs of care 
they provided. Furthermore, 59 of these residents claimed that better knowledge of costs would 
influence their ordering behavior. The use of incentives (financial or otherwise) to modify 
practice28,47,55,76,84,86 and payment systems17,19,22,28,66,76,77,82,86 are also examples of how macro level 
decisions could influence individual physicians. The influence of the reimbursement system on 
the success of cost-containment interventions was identified by Lyle et al86. In this high-quality 
study, it was noted that the structure for financing hospital care could run counter to hospital 
economics, since a decrease in utilization is related to a decline in third-party payments.86
Clinical role models and teachers
An environment in which learners have role models who are very much committed to delivering 
and demonstrating high-value, cost-conscious care was often mentioned as an important factor in 
preparing physicians for sustainable practice.15,19,20,22,34,35,40,47,49,66,79,84 The lack of such clinical role 
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models was described as the most common barrier to lessons learned.22,40,48,84 Some authors noted 
that residents seeking to learn how to provide high-value, cost-conscious care received little or no 
support from supervisors or attending physicians. For example, the study by Post et al16 implemented 
an intervention among 83 internal medicine residents based on knowledge of costs and reflective 
discussions regarding the appropriateness of health care services for selected patients. Their 
evaluation included a survey (N=68); only 26 residents agreed with the statement ‘my supervising 
consultants consistently encourage me to consider costs when making medical decisions’. As a 
result, residents became disheartened by fear of getting into conflict with supervisors or being 
overruled by them.16,22,40
The importance of the involvement of local role models and respected teachers in educational 
programs was acknowledged by several studies.19,20,26,28,34,35,47,49,50,57,66,69,76,77,85 To enhance 
acceptance of educational interventions, people with established clinical expertise, managerial 
responsibilities, or physicians considered as opinion leaders were given a prominent place in the 
program.19,47,49,50,57,66,69,76,81,85 Illustrating the influence of teachers on training effectiveness, one 
study asserted that if workshops were not conducted by a highly motivated principal teacher, the 
effect of the intervention could not be reproduced. 57
The culture of interprofessional collaboration in relation to high-value, cost-conscious 
care
Learning within interprofessional collaborations compared with individual training of physicians 
was the focus of 14 interventions.37,44-46,48,51,55,61,65,66,68,70,74,79,83,88,89 Associations with learning in 
collaborations was demonstrated by a medium-quality study by Collins et al,89 who sent 
participants identical feedback emails discussing the appropriateness of dipyramidole 
prescriptions. A physicians-only control group (N=342) compared with a physicians-pharmacists 
intervention group (N=91) spent $37.01 per patient more on dipyridamole (p<0.025), even 
though specific pharmacist action had not been solicited.
The importance of the values and beliefs of coworkers, whether peers or other health professionals, 
was highlighted by several other studies.22,25,27,32,33,36,37,39-41,46,47,50,51,55,57,64,77,84,88,90-92 By raising cost 
issues in newsletters,27,32,46,50,51,88,90 in posters,32,33,36,37,50,57,64,91 in grand rounds, or at bedside 
teaching25,40,50,91, these studies aimed to create a pro-sustainability environment.22,36,37,55,88 In a 
high-quality study55, feedback of participating physicians after an intervention that aimed to 
reduce the costs of laboratory ordering described that group discussions among staff increased 
consensus regarding the general understanding for the need of cost reduction in the emergency 
department. Additionally, the involvement of the nursing staff was defined by the authors as one 
of the key success factors of the intervention, due to active involvement of the nursing staff as a 
moderator in the discussions regarding appropriateness between residents and attending 
physicians. Declaring cost effectiveness as the theme of the week was another tactic used to 
stimulate cost consciousness.41 Three articles discussed the negative effect of the absence of an 
interprofessional collaborating culture toward high-value, cost-conscious care.39,84,92
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Cost information flyer, 
expert  reflection, 
telephone reminders
20% increase in less costly 
anticoagulant (p<0.001), 
annual cost saving of $66,000. 
58% increase in less costly 
NSAIDs (p<0.002). No cost 
savings due to overall increase 
in usage 
+/+
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educational sessions, EB 
facilitator guide for 
discussion
Significant reduction of 
inappropriate stress ulcer 
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effectiveness theme for 
preclinical talks 
Significant reduction in TSH 
test ordering (p < 0.0001) and 
CBCs (p = 0.05). Percentage 
of appropriate TSH tests 










Decrease in tests 





(N = NR) 
Guideline, lecture on 





Significant decline in total 
testing from 209 to 163/100 
patients (p<0.001). $50.000-
100.000 less charged 
+/+
Table 4: Overview of included articles NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 
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checklist for time-out 
audit and feedback 
regarding 
appropriateness 
15% of time-out audit led to 
AB-change. Annual costs of 
AB decreased ($149 743 to 
$80 319). Volume of AB 
unchanged. No significant 
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focus groups on 
attitudes regarding 
VBAC
C-section rate decreased 
(21.2%). Post-intervention 
C-section rate increased. No 
statistically or clinically 
















Feedback and reflection 
with peers (Balint 
setting), EB guideline 
Significant decrease in 
prescription rate (7.2 – 4.8) 
and costs ($853- $527) of 
























review of EB guideline, 
reflection on ordering, 
stimulate EB care and 
cost-effective care 
Positive Likert scale scores 
(1-5) on several items 
‘relevant to medical practice’ 
4.6 (SD 0.6) ‘likely to change 
practice’ 4.3  
(SD 0.7) 
+/+
Table 4: Overview of included articles (continued) NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 


















(N = 4),  
physicians  
(N = 4)
Feedback and experts’ 
advice to improve, 
sessions on medical 
topics, multidisciplinary 
discussions
Prevalence of adequate 
AB-prescriptions before and 
after intervention (73% vs. 
80%, p = 0.31). More frequent 
re-assessment of diagnosis 
between day 2 and day 4 (11% 
vs. 32%, p=0.02), Improved 
adaptation of AB-therapies to 
positive microbiology (25% 













(N = 105) 
Chart audits of high 
costs, comparative 
feedback on generated 
costs, evidence 
supported discussions 
about cost effectiveness 
of care
Experimental group interns 
had significantly lower 
charges (p = 0.036) and LOS 
(p = 0.008) per patient 














Discussion with expert 
on (over)use, risk/
benefit 
Annual drug cost per patient 
increased 74% in control 
group versus 32% in 
intervention group (period of 
8 years). Cost savings of 
















information on costs 
and quality of testing, 
fine for ordering
Significant absolute reduction 






















Shorter length of stay in ICU 
(6 days vs. 11-36 days), 
increase in drug cost 
expenses (+$192 with 
infectious diseases related 
interventions) 
-/- 
Table 4: Overview of included articles (continued) NR= not reported.
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Year
Design Aim Target 
group  
(N) 
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Feedback on  knowledge 
and appropriateness, 
discussion on  strategies 
to reduce testing 
Pre-intervention 24482 
(I 28.6%, II 69,3% 
avoidable) tests were 
ordered, post-
intervention 10297  
(I 26.7%, II 63,2%) 
avoidable) test were 
ordered
+/+








Reflection on feedback, 
guidelines
Decrease in total number of 
tests ordered (-67 tests per 
physician p=0.01) and 
inappropriate tests ordered 


















reduced prescriptions by 
22.5%. Average cost per 
prescription decreased by 
1.91%. No statistically 
significant difference 
found between 
















Median prescription cost 
($11) remained constant in 
the intervention group but 
increased in the control 
group (p < 0.002). First-
line drug use increased in 
the intervention group but 
decreased in the control 
group (p < 0.01)
+/+ 
Table 4: Overview of included articles (continued) NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 













(N = 33) 
EB workshop, feedback, 
reminders of expected 
behavior
Intervention group reduced 
its immediate use of 
antibiotics (49 vs 33%  
p = 0.08). Decisional conflict 
agreement was stronger in 





















side effects. Interactive 
group discussion 
regarding barriers to 
guideline adherence
RR of prescribing marketed 
medication in intervention 
group is less than control 
group (0.74 [0.58-0.97] 
p=0.03). 23.3% of 
prescriptions that received 











guideline, alerts with 
suggestion
Increased user satisfaction. 
No significant differences in 











Feedback on efficiency, 
errors, costs, risk and 
discomfort Discussion 
with expert
No significant different in six 
patient management 
problems. Significant  
(p < 0.05) improvement 
overall for student when 

















specific suggestions for 
change, cost feedback
The use of high cost 
decreased from 38% to 30% 
(p<0.001) 
+/+
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Table 4: Overview of included articles (continued) NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 
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Feedback cost data, 
reflection on ordering
Decreased mean % error in 
cost estimates (83.1% versus 
13.4% p<0.0001), attitude 
















(N = 30) 
Prescriber focus group, 
feedback data and EBM 
reflection
Prevalence of vitamin 
prescribing, cost of vitamin 
prescribing significantly 


















narcotics, muscle relaxants, 
MRIs, and spinal injections 



















Prevalence of vitamin 
prescribing and contributions 
of vitamins in the cost of 
drugs prescribed in vitamin 
containing prescription 

















(N = 63) 
Training to provide 
patient education, 
course on AB use, 
strategies to prescribe 
appropriately 
Significant (p = 0.013) 
increase in general 
knowledge. Significant 
decrease in antibiotics use for 
acute bronchitis (p = 0.023), 
all indications (p = 0.019) and 
macrolides (p<0.001). 4.5% 
reduction in antibiotics cost 
across the province
-/-
Table 4: Overview of included articles (continued) NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 












Educate in the 




(N = 2) 
surgery  







Total median daily charges of 
post-intervention group were 
reduced compared to control 
group by $818/intensive care 














(N = 30),  
physicians 
(N = 39) 
EB clinical guideline and 
indications, pocket card, 
reflection
Intervention caused an overall 
reduction in UC utilization 
from 16.4% to 13%  
(p = 0.018). Physicians 
















(N = 90), 
other 
Drug use review, 
educational letter with 




Decrease in mean monthly 
costs for B2-agonist ($74,96 
vs $61,14) P<0.05. Average 
monthly cost per patient of all 
asthma medications 
decreased and cost for 
asthma-related use of the 

















(N = NR) 
AUC lecture, pocket 
card of tips, utilization 
and feedback on 
appropriateness 
Pre-post-intervention a 
26% reduction in number 
of TTE ordered per day  
(p < 0.001). Proportion of 
inappropriate TTE was 
significantly lower (5% vs. 
13%, p < 0.001) and 
proportion of appropriate 
TTE was significantly higher 

















A total of $3.16 million was 
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Table 4: Overview of included articles (continued) NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 
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No significant increase or 

















memo on overuse, cost 
feedback
59% decrease in use of high 
cost contrast, $143 decrease 
in contrast expenditure per 

















Cost of therapy decreased 
from $983 to $729 (-26%) 


















EB criteria, expert 
recommendations for 
improvement 
66 physicians (84.6%) 
accepted the 
recommendation, estimated 











rational drug use 




Integration of guideline 
in ordering system, 
educational round by 
pharmacy department 
Significant increase in 
proportion of cefazolin 
(p<0.05). Significant 
decrease in average hospital 
stay (p<0.05). No significant 
change in surgical site 


















educational flyers and 
informative emails 
regarding 1) utility of 
test. 2) impact on 
costs and 3) 
recommendations 
Reduction in the number of 
overall test orders (4.14 vs 
3.79 per patient per day, p 
=0.001). Cost reduction of 
$6.33 per patient per day 
+/+
Table 4: Overview of included articles (continued) NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 













the utilization of 
imaging
Residents 
(N = NR) 
Reflective questions on 
ordering form
CXR utilization rate 
decreased by 22.5% during 
study period. This resulted in 
a $109.968 cost savings, which 
were not associated with any 
















Case discussion on 
appropriateness and 
costs 
Intervention resulted in 
increased knowledge (6%) 
and attitude toward 















(N = NR) 
Utilization feedback 21% reduction in average 
lengths of stay, cost per 
admission rose 4.3% per year 
in comparison to a rise of 













(N = 151) 
Reflection on orders, 
evaluate net benefit of 
decisions, cost 
information, EB 
information on medical 
topics
Intervention group more 
often agreed with experts 
that a test was not useful 
(93% versus 73% p=0.004). 



















and cost feedback 
Significant difference in LOS 
(pre-intervention 5.8 vs 
post-intervention 6.5 p<0.01). 










costs Lower the 
use of disposable 
materials
Physicians  
(N = 15) 
Presentation on costs 
of disposable 




10% reduction in average cost 
(p<0.001), no difference in 
readmissions/reoperations.
-/-
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Table 4: Overview of included articles (continued) NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 
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Presentation on costs 
of disposable 




Average cost reduction of 
$228 (-21%) for laparoscopic 













(N = 11) 
 
Lecture on excessive or 
inappropriate ordering 
of tests, supervised 
ordering 
Decrease of 97.365 tests 
during 3-year period, saving 
$1.914.194. No difference in 
readmission rate or number 













(N = NR) 
DUR letter containing 
evidence, utilization 
feedback 
Decrease in monthly drug 
dose (p<0.10). Reduction in 
total costs $17.76 per month 


















achieve total health care goal, 
2/5 non-intervention clinic 
achieve goal. No statistical 












(N = 23) 




Intervention group spent less 
on testing ($1,297 versus 
$2,205 p=0.03). Lower 
appropriateness score (12.3 











(N = NR) 
Campaign, feedback 
with discussion, 
satirical video to 
trigger discussion, 
visit of academic 
representative to 
explain campaign and 
answer questions
Antibiotic courses assessed as 
satisfactory in terms of 
duration increased after the 
first intervention campaign. 
No significant changes 
in prescribing occurred in the 
control hospitals
+/- 
Table 4: Overview of included articles (continued) NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 





















Cost feedback, discuss 
strategy to reduce 
costs, cost information
Non-significant reduction of 
$69 per admission in 
intervention group (p=0.92), 
significant reduction in 
laboratory test price (-$163 
p=0.046). Increased 






















Moderate to high acceptance 
of intervention. Impact on use 
of hospital service was 
















(N = 20) 
Utilization feedback, 
reflection on feedback, 
involvement of head of 
department
Mixed results on behavior 
modification (no change, 
increase, decrease in resource 
utilization) 
+/+









containment topics or 
probability theory
Significantly fewer orders 
for laboratory tests 
compared to placebo group 













(N = 80) 
EB guidelines Significant increase in 
average number of 
correct answers on the 
pre-/post-intervention 
questionnaires compared 
with control group  
(p < 0.001)
+/-
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Table 4: Overview of included articles (continued) NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 




Processed on: 16-9-2020 PDF page: 40
40








(N = 151) 
Tutorial on patient-
communication, 
workshop to implement 
lessons in practice
Percentage of patients 
deciding to use antibiotics 
after consultation was higher 
in the control group (52.2%) 
compared with the 
intervention group (27.2%) 
(absolute difference 25.0%). 
Intervention was associated 
with patients taking a more 
active role in decision-making 





















significantly after training 
(correct answers to key 
questions +13%, p < 0.001). 
Cost containment (trained 
general practitioners +0.5% 
vs controls +18.8%) and 
greater attention to diagnosis 
and monitoring (increase in 










(N = NR) 
Feedback alert for 
redundant tests
Reminders resulted in 69% 
test cancellation and 
significantly less (p < 0.001) 














(N = 285),  
Pharmacists, 





prescribed drugs and 
guideline information
Physicians control group 
spent $37.01 per patient 



















Change in medication 
prescribing and diagnostic 
test use. Insignificant change 
in patient outcomes and costs 
of care
+/+ 
Table 4: Overview of included articles (continued) NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 
















(N = 53) 
Costs pocket card Difference found between 
baseline cost estimates and 
actual cost of treatment (p= 
0.03). Improvement between 
cost estimates before and 












(N = 434) 
Ordering costs, write 
costs on ordering form
Mean cost per admitted 
patient decreased (27%). 
Mean cost per day in the 












that is of optimal 
value
Residents 
(N = NR) 
Knowledge of costs 
savings, meeting 
regarding cost savings 
and system-changes for 
online ordering 
Use of iSTAT increased from 
40% to 98% post-intervention. 















(N = NR) 
Feedback cost data Decreased cost per patient 














(N = 60) 
Cost information Awareness of drug costs 
affects physicians significantly; 
family physicians preferred 
less expensive drugs even 














(N = 28) 
AUC, EB lecture 
followed by discussion, 
reminders
No significant change in 












quality of drug 
prescriptions
Physicians  
(N = 12) 
Guidelines, prescribing-
course with health 
economy topics, group 
discussions
Increase on prescribing 
knowledge (all items p<0.02). 
Decreased number of AB 
prescription, decreased 
number of prescriptions with 
multiple drugs
+/+
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Table 4: Overview of included articles (continued) NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 
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(N = 94) 
residents 
Guideline, EB letter, 
price information
Appropriateness increased to 
58% (p<0.0001). Change from 
second-generation AB to 














(N = NR) 
Clinical practice 
guideline and education 
regarding the use 
LOS decreased by >1 day. 25% 











from IV to oral 
drugs
Physicians  
(N = 50) 
Oral presentation 
regarding guideline and 
bioavailability of drugs, 
distribution of 
pamphlets regarding 
criteria for switch 
Increased knowledge  
(23.5-28.7%) of indication for 
switch. Mean cost IV-therapy 
decreased (pre-intervention 
€44.63 post-intervention 
€28.74, p =0.021), overall 
drug costs decrease (pre-
intervention €7419 post-


















77% of suggestions were 


















(N = 21) 
EB clinical algorithm 
with follow-up mailing
Effective in reducing the 














(N = 6) 
Expert reflection on 
therapy, feedback to 
physician
Significant decrease in 
experimental group for: 
monthly broad-spectrum 
antibiotic use (p <0.001), days 
of therapy (p =0.0054) 
+/- 
Table 4: Overview of included articles (continued) NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 




















Guideline adherence 50% 
during control periods and 
69% during intervention 
periods (p<0.001). Reduced 











(N = 202) 
Cost-feedback No significant decline in those 
with high antibiotic 
expenditures data. No 
significant difference between 
















evidence to support 
recommendation
Increased proportion of 
tablet splitting among 
participants from 4.4%  
to 7.5%. Effect varies from 















(N = 31) 
Delivering care to 
patients who do not 
have health insurance
Content analysis identified  
six themes: access to 
specialists was limited; cost 
containment; lack of 
resources affects delivery of 
care; delays in care due to lack 
of insurance; understanding of 
larger healthcare system and 
free clinic role; and delays in 
tests due to language barriers 
+/+
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Table 4: Overview of included articles (continued) NR= not reported.
Author 
Year
Design Aim Target 
group  
(N) 
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Discussion
To ensure sustainable healthcare practices, physicians need to be trained to provide high-
value, cost-conscious care. This realist review was conducted to examine how and under what 
circumstances educational interventions may help trainees and practicing physicians deliver 
such care. Three important elements emerged that could inform development of interventions 
aimed to train physicians: knowledge transmission, reflective practice, and a supportive 
environment.
First, knowledge transmission appeared to be pertinent to the cost of care and to health 
economics, to scientific evidence, and to patient preferences. In addition to raising awareness 
of how physicians contribute to healthcare costs, literature suggested teaching trainees and 
practicing physicians how to judge medical value and gain insight into patients’ personal 
values. The challenge of teaching physicians to deliver high-value, cost-conscious care seems 
to be to elicit a general understanding of how their medical decisions relate to value. Second, 
stimulating reflective practice on these different values through feedback, reflective questions, 
and group discussions incentivized physicians to think critically about medical decisions. 
Literature suggested that these elements would be most effective when their training goals are 
also supported by the environment in which trainees work and learn. Third, such a supportive 
environment may be necessary for clinical teachers, role models, and other healthcare 
professionals’ trainees to appreciate the importance of high-value, cost-conscious care. These 
three factors combined provide a framework for the development and further research of 
educational programs that teach physicians to deliver high-value, cost-conscious care.
The amount of support within an environment may be critical for the success of efforts to train 
high-value, cost-conscious care. To be successful, transmission of knowledge and reflective 
practice may work best in environments that feature role models, attention to healthcare 
teams, and an organization that supports sustainable practice. An unsupportive environment 
might inadvertently negate the intended training effect,93 underlining the importance that 
trainees witness the delivery of high-value, cost-conscious care in clinical practice. There is a 
risk of adverse effects of learning from poor role models, and good role models may be scarce, 
as many physicians who provide clinical education were trained with the assumption that 
costs have no place in medical decision-making. Adding to confusion is that the current 
generation of physicians is practicing in a healthcare system that features continuously 
changing payment systems and accreditation requirements, with a legacy of healthcare costs 
lacking in transparency, and unstable rules and regulations.
This review should be considered in the light of its limitations. First, due to the variability of 
definitions given to high-value, cost-conscious care, selection bias cannot be excluded. To 
547880-L-bw-Stammen
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minimize this risk, no cut-off date was used in the search and all related publications were 
screened, the oldest articles dating from 1979. Although the field of medicine has evolved 
tremendously since then, the elements of training inherent in our identified framework and 
the inherent barriers have remained stable, which reinforces the strength of the findings. A 
second limitation is the risk of publication bias, which is suggested by apparent effectiveness 
in 87% of the studies overall, and in 71% of the 14 RCTs. We tried to reduce this bias as much 
as possible by searching multiple databases and placing no restrictions on the quality of 
journals. Nevertheless, the possibility of publication bias should be considered. Third, the 
assessment of quality of the included articles, i.e. rigor and relevance, was derived from the 
professional judgments of the researchers. Although prone to subjectivity, we tried to 
counteract this through extensive discussions within the research team. Fourth, the factor of 
supportive environment was partly derived from qualitative data from quantitative and 
qualitative studies, not as strong as the evidence used to derive knowledge transmission and 
reflective practice. Quantitative findings using randomized trials demonstrating an influence 
of the supportive environment on learning outcomes would have provided stronger evidence.
Although the reported effectiveness of educational interventions seems to provide scope for 
medical education to bring about improvement, training physicians to deliver high-value, 
cost-conscious care remains a complex task. Further research should focus on what makes a 
good role model of high-value, cost-conscious care and how such attributes can be cultivated 
by means of medical education. Additionally, there is a need to investigate how formal 
education can help mold the culture of the learning environment. Although measuring the 
value of care is extremely complex, outcome measures that focus solely on volume or costs 
might promote the incorrect assumption that cheaper is better. Therefore, thoughtful 
consideration of which outcome measures can be used to evaluate the effectiveness of 
interventions remains important.
Conclusion
Research on educating physicians to deliver high-value, cost-conscious care suggests that 
learning by practicing physicians, resident physicians, and medical students is promoted by 
combining specific knowledge transmission, reflective practice, and a supportive environment. 
These factors should be considered when educational interventions are being developed.
Training Physicians to Provide High-value, Cost-conscious Care
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Appendix 2.1: Eligibility form
General Information
Endnote ID number ■■■■■■■■■




Date form completed (dd/mm/yyyy)
Name/ID of person extracting data AOP, IV, LAS ■■■■■■■■■
Report title 
(title of paper/ abstract/ report that data are 
extracted from)
■■■■■■■■■






Does this article describe an intervention? 1= yes 
0= no
Does this intervention contain educational elements? 1= yes 
0= no
Does this article evaluate the intervention? 1= yes 
0= no
Does the target population contain physicians, residents or medical students? 1= yes 
0= no
Is the aim of the study to 1) reduce volume of health care services, 2) reduce health 
care expenditures, 3) improve quality of care, 4) improve knowledge and/or attitude 
regarding cost of care?
1= yes 
0= no
Inclusion if total of points= 5 Exclusion if total of points ≤ 4 
❑ INCLUDE  ❑ EXCLUDE 
Total of points
Reason for exclusion  
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2. Experimental design 
RCT 
  Controlled Clinical Trial 
Quasi-randomized Trial 
Cross over series 
Other… 
 
3. Quasi-experimental design 
Time Series 
Repeated measures 
Non-equivalent control group 
Other… 
 
4. Observational studies 
 
5. Qualitative studies 
 
6. Mixed methods 
 
7. (Controlled) Before and After Study 
 
8. (Interrupted) Time Series 
 








Combination of above. 
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Organizational intervention (without information about aim intervention to 
target population) 
Organizational intervention with educational elements. 
Organizational (information provided: Not specified) 
Other, open question. 










DO NOT PROCEED IF STUDY EXCLUDED FROM REVIEW (2. Eligibility)
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Appendix 2.2: Abstraction form
Methods
Description 99= unknown
Inclusion criteria of participants 
 
Exclusion criteria of participants 
 
Method/s of recruitment of participants
Total number of subjects
 
Descriptions as stated in report/paper 99=unknown
Quoted Aim of study  
Perceived aim of study




Name of theory 
Start date study 
End date study 
Duration of exposure/participation 
Duration of study incl. follow-up or 
evaluation 
Pre-intervention period  
Follow-up period  
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Participants
 
Provide overall data and, if available, comparative data for each intervention or comparison group.
 
Description as stated in report/paper 99=unknown.
Number of participants in group 1 
(intervention group)
Numbers of participants in group 2 
(control group)
Numbers of participants in group 3 
Numbers of participants in group 4 
Baseline imbalances 
Subgroups measured 













Other Open question. 
547880-L-bw-Stammen






2. Short course 
3. Seminar Series 
4. Longitudinal Program 
5. Fellowship 
6. Master’s program 
7. Certificate/ diploma course 
8. Computer-based program 
9. Mentorship program 
10. Other (please specify)
Program type specified Open question. 
Instructional methods (combinations 
are possible) 
Needs assessment 
Didactic teaching (e.g. lecture) 
Small group discussion 
Case-based teaching 
Problem-based learning 
Experiential learning (i.e. learning through practice opportunities) 
Micro-teaching (e.g. Practical teaching experience with immediate feedback) 
Interactive exercises 
Role plays and simulations 
Films, videotapes and audiotapes 
Independent learning / projects 







Instructional methods specified Open question. 
Frequency
Length
If multiple interventions were compared, please fill in a new table.
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Intervention 2 
Program type 1. Workshop 
2. Short course 
3. Seminar Series 
4. Longitudinal Program 
5. Fellowship 
6. Master’s program 
7. Certificate/ diploma course 
8. Computer-based program 
9. Mentorship program 
10. Other (please specify)
Program type specified
Instructional methods 
(Possibly more than 1)
Needs assessment 
Didactic teaching (e.g. lecture) 
Small group discussion 
Case-based teaching 
Problem-based learning 
Experiential learning (i.e. learning through practice opportunities) 
Micro-teaching (e.g. Practical teaching experience with immediate feedback) 
Interactive exercises 
Role plays and simulations 
Films, videotapes and audiotapes 
Independent learning / projects 















Name of intervention 
in case of absence of intervention 





  Between-design 
Describe control group 
 
Program type 1. Workshop 
2. Short course 
3. Seminar Series 
4. Longitudinal Program 
5. Fellowship 
6. Master’s program 
7. Certificate/ diploma course 
8. Computer-based program 
9. Mentorship program 
10. Other (please specify)
Program type specified
Instructional methods 




Training Physicians to Provide High-value, Cost-conscious Care
547880-L-bw-Stammen
Processed on: 16-9-2020 PDF page: 60
60
Pursuing High-Value, Cost-Conscious Care
Outcomes 
 
Main Outcome 1 
Description as stated in report/paper 










Main outcome 2 
Description as stated in report/paper 
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Main outcome 3 
Description as stated in report/paper 











Copy and paste table for each outcome. 
 
Outcome 
Description as stated in report/paper Location in text 
(p. & ¶/fig/table)
Time points measured 
(specify whether from start or end of 
intervention)
■■■■■■■■■
Time points reported ■■■■■■■■■
Unit of measurement 
(if relevant)
■■■■■■■■■
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Applicability 
Does the study answer the research 
question stated in the article?
❑ ❑ ❑ 
Yes No Unclear
Relevance 
Does the study address the review 
question? 












1 2 3 4 5 
1 No clear conclusions can be drawn. Not significant. 
2 Results weak/ambiguous, but there appears to be a trend. 
3 Conclusions can probably be based on the results. 
4 Results are clear and very likely to be true. 
5 Results are unequivocal.
Rigor 
Strengths and weaknesses 
Please describe strengths and weaknesses of the study design, evaluation 
methods, study implementation and data analysis.
Rigor 
Avenues for further research
Rigor 
New “Insights”/Implications for 
cost-education
Relevance 
Based on this article, does “cost inter-
vention” make a difference?
Did the intervention cause 
 permanent changes?
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*Defined as adherence to guidelines, cost effectiveness, or 
approved by expert. 
↑ = Improve, stimulate, enhance, increase, promote 
↓ = Reduce, limit 
AB= Antibiotic 
AUC= Appropriate use criteria 
Category of outcome measure: V= Volume, $= Monetary 
costs, Q= Quality 
DUR= drug utilization review 
EB= Evidence-based 
EBM = Evidence-based medicine 
Framework: K = knowledge transmission, R= reflective 
practice, S= supportive environment 
ICU= Intensive Care Unit 
Multiple= Multiple specialties were targeted by the inter-
vention. 
Other= Other professionals than medical students, resi-
dents, and physician were target of intervention. For 
example, pharmacists, nursing staff, nurse practitioners, 
dieticians, healthcare managers. 
PMP = Patient Management Problems
Primary care= Primary Care and Family Medicine. 
QI = Quality Indicators. For example, length of stay, 
patient survival, mortality rate, morbidity rate, hospital 
readmission, days of therapy. 
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Literature search returned 2,457 articles
PubMed   1,473
ERIC   118
EMBASE  866
Cochran e 0
2,436 articles for abstract review
Removal of 21 duplicates. 
2,239 articles excluded following 
abstract review.
126  articles excluded following review 
guided by abstraction form part I (see 
Appendix 2.1).1 article included at full-text review 
level based on private library.
197 articles selected for full paper review
72 articles included for final review
Appendix 2.4: Summary of the review process
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Chapter 3 
The Struggle is Real 
How Residents Learn to Provide 
High-Value, 
Cost-Conscious Care
Stammen, L., Slootweg, I., Stalmeijer, R., Janssen, L., Stassen, L., Scheele, F., & Driessen, E. (2019). 
The Struggle Is Real: How Residents Learn to Provide High-Value, Cost-Conscious Care. 
Teaching and learning in medicine, 31(4), 402-411.
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Abstract
Phenomenon: Rising health care expenditures threaten the accessibility and affordability of health 
care systems. Research has demonstrated that teaching (junior) physicians to deliver high-value, 
cost-conscious care can be effective when learning is situated in a supportive environment. This 
study aims to offer insight into how residents learn to provide high-value, cost-conscious care in 
the workplace and how the postgraduate training environment influences this learning.
Approach: Six homogeneous focus groups were held between August 2015 and July 2016 with 
36 residents from six different residency programs (dermatology [n=5], elderly care [n=8], family 
medicine [n=5], internal medicine [n=6], orthopedic surgery [n=6], surgery [n=6]). An iterative, 
grounded theory approach was used to analyze the qualitative data.
Findings: Influential factors in learning of high-value, cost-conscious care delivery operated on 
three levels: individual resident, training program, and the workplace level. On the individual 
level we discerned three types of beliefs regarding HV3C. At the training program level, perceived 
determinants of learning included resident-supervisor interactions, involvement in decision-
making over time, and exposure to variation in care delivery. At the workplace level, learning 
depended on the availability of professional health care expertise and on the presence of 
institutional policy.
Insights: Residents struggle to seize high-value, cost-conscious care learning opportunities in the 
workplace setting. Both residency training programs and workplaces can contribute to creating 
these learning opportunities. An important starting point is being aware of the different personal 
beliefs of residents and the approaches to high-value, cost-conscious care on the level of the 
training program and workplace.
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Introduction
Mounting concerns over rising expenditures in health care, jeopardizing its sustainability, 
affordability, and accessibility, have galvanized insurance companies, governments, and hospital 
boards into curbing health care expenditures. In this endeavor, eliminating waste is expected to 
yield significant gains, as an estimated 20% of health care delivery can be considered wasteful.1-3 
Physicians, who are involved in a large variety of health care decisions are thought to control 
80% of health expenditures4 making their role in achieving waste reduction a subject of keen 
interest.5-7 One potential strategy to reduce waste is to train physicians to deliver high-value, 
cost-conscious care (HV3C). In the last five years, the medical education realm has therefore 
emphasized the use of educational interventions designed to achieve this purpose.8-10 This focus 
has led to the launch of successful initiatives such as ‘Choosing Wisely’, the ‘Top Five’ list,11, 12 
and the American College of Physicians’ ‘High-Value Care initiative’13 aimed to train residents 
and physicians in order to simultaneously improve quality and eliminate health care waste. 
However, the effectiveness of these initiatives from an educational perspective has not been 
researched. A review of the ‘working ingredients’ of educational interventions that aim to train 
physicians in the delivery of high-value, cost-conscious care demonstrates that knowledge 
transmission, reflective practice, and a supportive environment are three important pillars of 
effective educational interventions.14
Despite the intentions of directors to offer HV3C training, incorporating it in postgraduate 
medical training programs progresses slowly.15, 16 This is due to the complexity of designing 
training aimed at effective knowledge transmission and reflective practice within an 
unsupportive environment.14, 17, 18 A supportive environment is essential as the hidden 
curriculum is known to hamper successful transfer of known skills into the workplace.19 
Informal education matters, since residents spend most of their training in clinical settings 
and messages in the hidden curriculum can be far more powerful than the lessons taught by 
formal curricula.19, 20 Without the support of informal education, formal educational 
interventions might miss the opportunity to effect sustained/internalized behavioral change.21 
The purpose of this study is therefore to offer insight into I) how residents learn to provide 
HV3C in the workplace and II) how their workplace environment influences this learning. 
Our findings can complement existing literature about workplace-based learning and enhance 
learning of HV3C delivery during residency.
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Based on a literature review of educational interventions to promote HV3C delivery,14 we 
developed a semi-structured discussion guide designed to elicit the views of participants in focus 
groups (Appendix 3.1). We invited participants to share their personal experiences and to 
respond to their peers’ views on HV3C delivery. This technique provided us with a rich 
understanding of the topic under discussion.22-24 We first performed a dry run with eight residents 
in obstetrics and gynecology in order to test the order, content, and wording of the discussion 
guide, which needed no modifications. The Ethical Review Board of the Netherlands Association 
for Medical Education approved this study on June 18, 2015, under file number 547.
Participants and setting
We conducted our study in the Dutch postgraduate medical education setting, where at the time 
of our study, high-value, cost-conscious care was not part of the formal training curriculum. 
Table 5 and Table 6 present a general overview of the Dutch health care system and the Dutch 
medicine program.
Table 5: Overview of general characteristics of the Dutch health care system
Basic insurance is obligatory for every citizen
Payment through monthly fee and wage taxes (employer)
Additional insurance coverage is voluntary
Primary care is 100% covered
Out-of-pocket payment for basic care is capped at €385*
Academic and non-academic hospitals
*unless citizens choose a higher threshold (max €850) for out-of-pocket payment in
Table 6: Overview of general characteristics of Dutch Medical Education continuum
Structure of Dutch Medical Education continuum   Qualification after graduation
3 years preclinical training, Bachelor of Medicine    
3 years clinical training, Master of Medicine   Physician, M.D.
Intern year (optional. Can be more than 1 year)   
3-6 years of residency training (after application and selection process)   Medical specialist
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Participants were 36 residents recruited from four different institutions and six different 
training programs (dermatology [n=5], elderly care [n=8], family medicine [n=5], internal 
medicine [n=6], orthopedic surgery [n=6], surgery [n=6]) to participate in mono-professional 
focus groups. These residency training programs were selected to represent a broad range 
covering both surgical and nonsurgical specialties including hospital oriented and non-
hospital-oriented training programs. We sent an email invitation and one reminder to 74 
residents. Date and location of the focus group was based on residents’ preferences and 
availability. Focus groups varied in size from five to eight members. Most participants had 
received more than two years of training at the time of data collection; Table 7 describes the 
characteristics of participants.
Table 7:  Characteristics of focus group participants
 Participants
 





Type of specialty training (duration of 
residency program)
N= Mean Spread Modus Mean
Dermatology (6 years) 5 3 1-4 3 2
Elderly care medicine (3 years) 8 3 3 3 2
Family care medicine (3 years) 5 3 3 3 1
Internal Medicine (6 years) 6 2 1-5 1 1
Orthopedic surgery (6 years) 6 4 2-6 5 0
Surgery (6years) 6 4 2-6 4 Unknown
Total number of participants 36
Characteristics of participants N (%)
Final year 15 (42%) 
>50% of training completed 23 (64%)
First year of training 13 (36%)
Female 23 (64%)
Male 13 (36%)
*In the Netherlands, there are opportunities to work in a health care institution (generally teaching or non-teaching hospital) 
after graduating medical school (M.D.) and before formally entering a residency program. This type of clinical working-
experience does not require formal teaching and is supervised by senior physicians. 
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Data collection & analysis
We collected data in the period between August 2015 and July 2016. During a 1.5-hour focus 
group session we discussed the residents’ views, learning experiences, and personal struggles related 
to HV3C delivery. Focus groups were moderated by CC (n=3) or AA (n=3) and observed by AA 
(n=3) or HH (n=3). A moderator led the groups to keep focus on the research question while an 
observer watched the interactions to provide feedback for future focus groups. Data were audio-
recorded and transcribed verbatim and analyzed anonymously. ATLAS.ti (version 8.2.0) was used 
to manage the data. In order to ensure methodological rigor, we took precautionary measures based 
on quality criteria such as credibility, transferability, dependability, and conformability.25-27 As 
characteristic for constructivist grounded theory approach, data collection and data analysis were 
done in an iterative manner, meaning that data collection was alternated with analysis in order to 
guide and deepen both collection and analysis.28 Two researchers (AA and BB) independently 
began analyzing the transcribed data using open coding in a line-by-line approach.29 In this phase, 
AA and BB focused on descriptions, forbearing interpreting or analyzing the transcripts, and 
subsequently discussed their initial impressions and findings at several meetings. The next phase 
involved axial coding to identify causal conditions and residents’ strategies.30 Additionally, AA and 
BB wrote analytical notes and reflective memos through all phases of data analysis. Constant 
comparison with alternating composition of the research team led to a collaborative analysis of 
data29 and entailed comparing different transcripts, different codes, notes and memos, and different 
perceptions of the data.28 After six focus groups, we reached saturation (i.e., no new themes 
emerged from the data and a sufficient understanding of the themes was gained).24
Since the background of researchers has an influence on how data collection and analysis is 
executed31 we deliberately composed a research team with members of different disciplinary 
backgrounds (nursing, medicine, education) and relation to postgraduate training (medical 
student, resident, head of residency training, curriculum design). More specifically, the principal 
investigator, AA, combines research with residency training. To contain any potential bias 
inferring with data analysis, the entire team reflected critically on AA’s dual attachments, training 
experiences, and solidarity with fellow residents during the analytical process.
Results
Data analysis yielded factors that influence how residents learn to provide HV3C. These factors 
operated on three levels: the individual, the training program, and the workplace.
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Individual factors: residents’ different beliefs regarding HV3C
First, residents shared many commonalities in the way perceive HV3C. They all felt a strong sense 
of responsibility for providing the best care for their patients. Loyalty to patients was strong and 
money was considered ‘a dirty word’ if a patient’s condition demanded a diagnostic test or treatment. 
Despite these similarities, we discovered three types of beliefs regarding HV3C held by residents.
I’m just a frugal person
To some residents, upholding HV3C goes to the heart of being an excellent physician. These 
residents were critical of themselves and of their environment in terms of the way health care was 
delivered. Residents embracing this attitude typically asked critical questions such as “will these 
tests change our treatment plan?” during group meetings and “would you be open to medication?” 
in patient encounters.
When asked why HV3C was so important to these residents, they explained it was a personal 
trait that manifested itself not only in their role as physician, but also in their private life. For 
example, as one resident stated, “I’m just frugal, for myself as well. We [the institution] are on a 
tight budget; I refuse to spend it all on medication, on a pill that costs five euro, when you can 
get one for 45 cents that has the same effect. I think that is wasteful. […] You know, if nobody 
does it [be critical], it will never change.” (R16)
 We have a professional responsibility, but…
A second group of residents also valued the importance of HV3C, a topic that cropped up 
sometimes in interactions with patients, supervisors, and health care professionals. However, 
they did not always stick to the principle as they found it hard, sometimes even undesirable to 
translate into practice. Specifically, they struggled to explain HV3C considerations in their 
communication with patients, feeling that it would merely add to uncertainty. Additionally, they 
were often unsure whether to prioritize HV3C delivery above time management and learning 
goals, for example. They also tended to be accommodating when dealing with articulate, 
demanding patients who mistook more care for better care. As resident 21 said: “But it does run 
in the back of your mind, that I think […] that I don’t see any medical grounds [for more care] 
but yeah, am I going to spend half an hour chewing the fat about this?”
In all, these residents sometimes let time pressure, demanding patients, concerns over supervisors 
potentially overruling them, their wish to develop or maintain a patient-resident relationship, 
and fears of claims make them lose their focus on HV3C delivery. Although they initially aimed 
to provide HV3C, under external pressure their pro-HV3C aspirations waned. As resident 2 
explained: “Some patients do not want to leave. They want another scan and I struggle with that. 
Sometimes you give in, sometimes you can talk them out of it.”
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Costs are not on my mind
One of the residents who participated in the focus groups felt very strongly that it was incumbent 
upon residents to do everything in their power to help the patient, however costly. Moreover, this 
resident suggested that the only person able to judge the quality of care is the patient. Although 
this position startled the other focus group participants, it was clearly distinguishable as a 
personal held belief about HV3C, as reflected in the following quote: “Well, you have to, you 
have to help the patient and that patient is lying in the hospital because they want to be helped 
[…] I think you should pull out all the stops and not think, right…?” (R6)
Factors associated with the training program
The focus group discussions identified the factors associated with clinical educators and the 
training program that impacted the residents’ learning curve. They explored both fruitful and 
missed learning opportunities and the group reflected on how the training program shaped 
their approach.
Resident-supervisor interactions
How residents learned HV3C delivery was contingent upon the availability and approaches of 
supervisors. Specifically, supervisors played a big role in reducing the anxiety that uncertainty and 
external pressures could prompt residents to start unnecessary procedures. Uncertainty was 
frequently the driver of over diagnosis or over treatment, so the residents found it useful to get 
feedback from supervisors and to reflect with them on the necessity of particular tests or the motives 
underlying the requests. However, there was little opportunity to do this, which sometimes led to 
unwanted situations. The impact of such adverse events could be profound. For example, one 
resident began ordering more tests in response to an unexpected death. “Um, I had an unexpected 
death of a young patient with chest pain, and I’d failed to request an ECG. After that, I ordered lots 
of ECGs, all in cases of chest pain, and I guess that’s just the way it is at the moment.” (R28)
The residents often mentioned that they sought advice from supervisors whom they knew would 
concur with their own views. As one resident put it: “You start positioning yourself a bit, 
manipulate a little, if you know what I mean. You know what you want to achieve, you trust your 
own ability at a given moment. And you know how to come across to so-and-so supervisor. […] 
And you know […] yeah okay, the supervisor would never let you do something that’s not 
allowed, but if you want to do something, then you learn, yes – [how to] manipulate. Then you 
just go to the supervisor for their accord.” (R3)
Involvement in decision-making
Residents said that being increasingly involved in decision-making promoted HV3C learning. 
Yet, opportunities to do so were not always forthcoming. On the one hand, internal obstacles 
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could prevent them from participating in (multidisciplinary) discussions, as some residents 
felt it not yet their place, questioned their own abilities, or were uncertain as to when to 
introduce the topic of HV3C into discussions that were already inherently complex.
On the other hand, however, supervisors did not always afford residents the opportunity to 
co-decide. Some supervisors were known to give residents little or no say in the development of 
a diagnostic or treatment plan, which residents perceived as a missed opportunity. Similarly, 
residents reported that certain staff members did not value their participation, causing them to 
feel frustrated about the delivered care. In cases where the supervisor dominated, or residents 
wanted to avoid discussion, residents adapted their diagnostic or treatment plan to their 
supervisors’ preferences. At the same time, some supervisors encouraged residents to determine 
their own course of action. This is greatly appreciated, as resident seven said.
“Well, we sure do have supervisors who say, ‘Okay, so this is what you propose? I’d do it this way. But 
let’s do it your way and see what happens.’ Those are the cases where I learn the most […] in a 
safe environment of course.” (R7)
A final reason why residents do not always reap the full benefit of co-decision opportunities is the 
short-term duration of their residency. Although they have plenty of opportunities to interact with 
patients during the residency, interactions were often momentary and long-term relationships with 
either supervisors or patients were scarce. This scarcity of follow-up opportunities caused residents 
to not always consciously consider patients’ individual preferences and values, as the next quote 
illustrates.
“So, we literally pull out all the stops to offer someone the highest quality of care possible, but often 
without really, yeah, at least ostensibly without thinking about what would actually be best for that 
individual patient.” (R32)
Exposure to variation in care delivery
Varying attitudes to HV3C delivery among residents, physicians, departments, and hospitals 
often gave an important impetus to the focus group discussions. Residents recognize that HV3C 
practices depend in part on the patient population, available resources, and organizational 
structure, as demonstrated by the quote below.
“You learn by spotting the differences. Like in the case of biopsies. They do them really differently in 
a non-academic center. It makes you wonder why we do it like that.” (R36)
Variations in individual approaches of physicians also represented important learning cues for 
residents inspiring them to pose critical questions and start discussions with individual physicians 
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or within professional teams. In doing so, especially the more senior residents learned to 
differentiate between the warranted and unwarranted approaches of physicians or organizations.
Factors associated with the workplace
Availability of resources and expertise
Residents were motivated to learn about HV3C and actively sought input in their workplace. The 
depth of their learning, however, depended heavily on the workplace learning opportunities, 
which took the form of mostly written information resources -such as guideline, protocols, and 
books- and professionals - serving as information sources and adequate role models of how to 
provide HV3C. Residents found it easier to tap into professional expertise in small or medium-
sized non-academic centers. The smaller scale was conducive to familiarity, both inter- and intra-
professionally, and made it easier to cement the resident-expert bonds that create better 
opportunities for feedback and questions. Finally, residents noted that in certain workplaces staff 
seemed to be more critical of HV3C. For example, in this example below on prescribing, where 
residents were called out when staff felt care delivery did not match HV3C.
“It [ordering something expensive] does draw attention. If it’s not the one prescribing the drug, then 
it will be the pharmacist who says, ‘Gee, that drug you prescribed’….” (R18)
(Response) “Yeah, somebody will call you.” (R13)
The presence of institutional policy
Residents agreed that the presence of a clear institutional policy on HV3C helped them to 
determine the best course of action. An institutional policy would be defined as the presence of 
clear guidelines based on the standards of professional associations, health care institutions, or 
departments (e.g. protocols, treatment plans). These guidelines would provide residents with 
direction and focus when making HV3C-related decisions. Yet, an institutional policy regarding 
HV3C was often absent and dilemmas were usually resolved with the ad hoc aid of supervisors.
“Take transfusions. My current ward observes cut-off values very strictly. We often order them but 
refuse to administer above the cut-off point. We don’t transfuse if a patient is tired. That’s not 
enough [justification]. The indications are less clear-cut on some wards but where I’m working now, 
it’s no use trying. We don’t think: Someone’s tired, anemic, let’s try two bags, maybe it’ll help. Do you 
understand? There’s a real difference.” (R8)
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Adding to the complexity of learning to provide HV3C were the mixed messages residents 
received at the workplace level regarding their role in HV3C. For instance, when management 
would stress in the first meeting that laboratory testing should be reduced, while they would 
stress in the second meeting that quality and following of guidelines should be prioritized over 
reduction of laboratory tests. Some residents also observed that hospital boards purportedly 
upholding HV3C values merely focused on money, not quality. Lack of clarity confused the 
residents, leading to some even resisting HV3C delivery.
Discussion
Residencies are currently faced with the difficult task of producing physicians who are skilled in 
the delivering HV3C.15, 32 This study has sought to understand how residents learn to provide 
HV3C and how the postgraduate training environment influences their learning. Dutch 
residents, much like residents in other countries, are challenged to provide high-value care and 
take the costs into account.18, 33 Answering the first research question, we found that residents’ 
learning was driven by their personal beliefs regarding HV3C which led to equally different 
responses to HV3C-related dilemmas in clinical practice. When designing curricula, it is 
important to acknowledge different beliefs of residents and how these beliefs influence their 
HV3C learning. With this knowledge in mind, residents might benefit from training tailored to 
their individual needs and personal learning curves, as advocated in the literature.34 Workplace-
based learning could be enhanced if residents were encouraged to discuss their own beliefs and 
see how it affects the prioritization of their responsibilities as a physician.
Another powerful determinant of learning HV3C that emerged in our study was the presence of 
appropriate role models. Role modeling, combined with autonomy and reflection, has long been 
recognized as the most important pillar of workplace-based learning.7, 19, 21 In our study, effective 
role models were supervisors who valued residents’ involvement in complex decision-making and 
gave them the opportunity to pursue their preferred plans. Furthermore, this study demonstrated 
that the influence of uncertainty and anxiety of residents hindered the delivery of HV3C. This 
influence of uncertainty is not limited to residents and has also been reported in previous research 
among physicians.35 Openly discussing these feeling of uncertainty and anxiety during supervision 
could therefore be important. To foster uptake of HV3C delivery in the workplace, it is therefore 
imperative that role models be informed about their influence and be involved in workplace-based 
learning. Role modeling HV3C is known to be scarce in residency training, due to lack of personal 
knowledge and training.18 Specific training may be required, teaching physicians to become effective 
role models of HV3C. It is not surprising that today’s academic faculty experience difficulties in 
teaching HV3C-delivery, considering they themselves were not trained in these competencies.36 
Finally, it may help to let residents observe and reflect on inter-supervisor variations.
Learning environments are known to have a major impact on learning in medical training and 
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on care delivery during residency,17, 37, 38 and even throughout physicians’ future career.38 Our 
second research question addressed the influence of the learning environment on the uptake of 
HV3C delivery. Previous research has demonstrated that physicians’ HV3C learning must be 
situated in a supportive environment,7, 20, 33 and currently little emphasis is given to HV3C 
education in residency training.15, 16, 32, 39-41 Once again our results emphasize the importance of 
a supportive workplace to facilitate learning. This criterion was met when the workplace operated 
with clear policies and residents could tap easily into the professionals’ expertise. In this context, 
smaller health care organizations proved to be better breeding grounds for interdisciplinary 
networks with short communication lines facilitating access to expertise. This finding would 
make a case for residents rotating between health care organizations that vary in size, were it not 
for the fact that this would interfere with the need highlighted by our participants to establish 
long-term relationships with patients. A final recommendation arising from this research, which 
has been reiterated on various occasions elsewhere,42-44 is to create a safe learning environment: 
to enhance learning, residents must feel free to ask their supervisors critical questions and discuss 
HV3C-related dilemmas and residents’ different beliefs.
Strengths and limitations
A major strength of this research is the variety of specialties involved in order to meet triangulation 
and transferability quality requirements.25-27 The participants not only came from six different 
residency programs, they also worked in various primary, secondary, and tertiary care institutions. 
This has led to rich data, enabling us to develop a broad theory, transcending the typical one 
hospital-based workplace. Furthermore, the wide range of expertise in the research team allowed 
us to discuss the data from several perspectives. Another strength is the rigor with which we 
performed our data analysis, owing to the use of constructivist grounded theory to address our 
research questions.30 Yet, a few limitations must be mentioned. First, participants may have been 
more aware of and favorable to HV3C, since focus group participation was voluntary. 
Nevertheless, the residents did not seem particularly enthusiastic at the start of the focus groups 
and sometimes showed uncertainty as to what could be defined as HV3C. Second, caution 
should be exercised when extrapolating the results to areas outside the Netherlands where this 
study was conducted, as the Dutch residency program, financial structure, and health care 
organization may differ from those existing in other regions of the world.
Conclusion
Residents struggle to seize high-value, cost-conscious care learning opportunities in the workplace 
setting. Both residency training programs and departmental policies can contribute to creating 
these learning opportunities. An important starting point is being aware of the different personal 
beliefs of residents and the approaches to high-value, cost-conscious care on the level of the 
training program and workplace.
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Appendix 3.1: Guide
Focus group: Specialism, Date.
Before starting the focus group à participants sign informed consent form.
Welcome:
– Moderator and observer proposals
– Brief explanation of focus group
Research goal: brief explanation of the framework and objective of the study
“Thank you for taking part in this focus group. At Maastricht University, we are conducting 
research into HV3C and the role of education in this. I (IS/LS) will lead the group. We’re about 
to start but before we do, I’d like to say that our aim is to gain further insight into your experiences 
and opinions regarding the theme of HV3C, I’d like to emphasize that there are no right or 
wrong answers. Different experiences and opinions are all useful for our study. That’s also why 
we’d like you to respond to colleagues’ experiences and opinions. At the end of the session, we 
will briefly discuss what you have said and commented on in response to the research questions.”
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The questions Moderator’s role  List of topics Theoretical Time 
   framework (min) 
Would you like to introduce I/L lets everyone take a turn  –  Year of training Previous workplace, 
yourself?  academic / peripheral   5
What is HV3C? I/L invites all to share ideas –  What is the role of the patient in HV3C?  15 
1) What do you think of HV3C?  I/L summarize the ideas –  What is the doctor’s role?
  –  What is the role of the  
  organization? 
High-value, cost-conscious care is a broad concept. We would like to discuss with you HV3C; HV3C refers to care that aims to assess the benefits, harms, and 
costs of interventions and consequently to provide care that adds value. The focus today is on delivering HV3C to patients, the kind of care in which you, the 
doctors, play a vital role.
When do you come across HV3C  I/L collects instances of HV3C   20
in daily practice?
2a) On a normal working day, when would  
you be giving HV3C?
2b) And how?
How do you learn to give HV3C? I/L ensures that everyone  3b) Where or from whom Awareness 
 has their say  did you learn to deliver of HV3C
3a) What do you consider when  I/L broadens the discussion  HV3C?
you are concerned with HV3C?  with in-depth questions 3c) What made you aware 
  of things to do with HV3C?
  – In or outside the hospital / work-
  related or private 
  3d) What information or knowledge  Knowledge 
  do you need for this? transfer
  What do you consider when you make 
  a decision in light of HV3C?
  - Patient preferences
  - Knowledge of best practice / EBM
  - Knowledge of costs / insurance
  Where did you obtain that knowledge?
  3e) Do you ever look back on your  Reflection
  actions from the standpoint of HV3C? on action
  What triggered you to reflect on your actions  taken in practice
  in the light of HV3C?  
  3f) What role does HV3C play in the  Micro Stimulating
  department and during supervision  environment
  moments?
  3g) Have you seen differences  Macro Stimulating
  between different hospitals? environment
  – Academic
  – Peripheral
  Where do you think those differences 
  come from? 
What do you need in your daily practice to  Closing questions
ensure HV3C? 
What do you need to decide what kind of care 
would be considered HV3C in daily practice?
Is there anything left that we haven’t dealt I/L ensures that everyone gets a
with sufficiently? chance to have their own say
What else do you think is important to share 
with the group?
What (else) do you need to deliver HV3C?
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Chapter 4 
How Do Attending Physicians 
Prepare Residents to Deliver 
High-Value, Cost-Conscious 
Care?
Stammen, L. A., Driessen, E. W., Notermans, C. C., Scheele, F., Stassen, L. P., & Stalmeijer, R. E. (2019). 
How Do Attending Physicians Prepare Residents to Deliver High-Value,  Cost-Conscious Care? 
Academic medicine: journal of the Association of American Medical Colleges May 2020 - Volume 95 - Issue 5.
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Abstract
Purpose: An estimated 20% of health care expenditures are wasteful. Educational interventions 
aimed at reducing waste by delivering high-value, cost-conscious care (HV3C) often focus on 
the role of the physician. This study sought to understand how attending physicians, who have 
a central role in the workplace, prepare residents to provide HV3C.
Method: Semi-structured interviews were held between September 2016 and August 2017 with 
12 attending physicians who supervise residents in the workplace. Participants were purposefully 
sampled from five institutions throughout the Netherlands to include surgical and nonsurgical 
attending physicians and hospital- and non-hospital-based physicians. Data collection and 
analysis were iterative, using principles of grounded theory, and were conducted by Maastricht 
University.
Results: The attending physician’s approach to providing HV3C was an important factor in 
preparing residents in the workplace. Three differences became apparent: priority of HV3C 
training, feedback on HV3C, and obstacles to HV3C delivery. Results indicate that attending 
physicians use three teaching methods to teach HV3C delivery: Socratic questioning, role 
modeling, and setting limits. Training was often implicit and ad hoc.
Conclusions: How attending physicians deal with HV3C themselves influences how they prepare 
residents in the workplace. To optimize resident training, it may be important to create a 
supportive environment for HV3C delivery and training. Delivery could be supported by 
making HV3C a shared goal for attending physicians and residents, thereby providing insight 
into clinical practice behavior and minimizing the influence of obstacles. Training could be 
optimized by supporting a variety of teaching methods suitable for daily teaching to stimulate 
continuous learning in residents.
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Introduction
When citizens and governments worldwide spend a substantial part of their budgets on health 
care, it is crucial that these expenditures are considered appropriate and sustainable over time. 
Unfortunately, estimates indicate that 20% of health care expenditures are wasteful.1,2 
Interventions aimed at reducing wasteful health care services often focus on physicians.3,4 
Physicians could use their medical expertise to safeguard the quality of care while providing care 
that is not only cost-conscious but also of high value.3,5 Indeed, physicians are included in high-
value, cost-conscious care (HV3C), defined as “care that aims to assess the benefits, harms, and 
costs of interventions and consequently to provide care that adds value.”6 For the incorporation 
of HV3C in clinical practice, physicians should fulfill their role as stewards of resources and avoid 
misuse of health care services that do not benefit patient care.3 There is a rising awareness of the 
importance of HV3C for current and future physicians, which is partly attributed to the launch 
of well-known initiatives such as Choosing Wisely,7 the Top Five list8 and the High Value Care 
Curriculum.9 To date, competency frameworks such as the Accreditation Council for Graduate 
Medical Education milestones10 and Canadian Medical Education Directives for Specialists11 
have included HV3C, and it is generally accepted that medical education needs to rise to the 
challenge of training physicians to provide HV3C and incorporate it in curricula worldwide.5,12,13 
Stammen et al. conducted a systematic review of educational interventions that addressed the 
topic of HV3C and found that effective educational interventions (1) provide health care workers 
with knowledge about HV3C, (2) stimulate reflection on care delivery from a HV3C perspective, 
and (3) create an environment that prioritizes HV3C delivery.14 Creating an environment that 
prioritizes HV3C delivery relies partly on attending physicians, who play an important role in 
residency training as supervisors, role models, and members of the supportive environment in 
which residents work and learn.14-18 Unfortunately, previous studies indicate that residents often 
feel that HV3C training is inadequate in the workplace.16 Most residency training is conducted 
in the workplace19 and lessons from graduate medical education can persist long into practice.13,20-
22 This research explored how attending physicians prepare residents to deliver HV3C, a topic 
that has not been studied previously. Increased understanding could help both residents and 
attending physicians to optimize the effect of HV3C training in the workplace.
Method
Study design
We invited attending physicians to participate in semi-structured interviews to share their 
experiences preparing future physicians for HV3C. This technique facilitates in-depth 
conversation, supported by examples, and provides space to discuss related topics in addition to 
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those listed in the interview guide.23 The interview guide was based on a systematic review of the 
three essential elements of teaching HV3C (knowledge about HV3C, reflection on care delivery 
from a HV3C perspective, and creation of a supportive environment that prioritizes HV3C 
delivery).14 (The interview guide is provided as Appendix 3.1). A pilot interview was held with 
an attending physician familiar with qualitative research, medical education, and HV3C. No 
modifications were made after the pilot session. Ethical approval was obtained from the ethical 
review board associated with the Netherlands Association for Medical Education on June 18, 
2015, under file number 547. The research was conducted by Maastricht University.
Setting
The context of our study is postgraduate residency training in the Dutch health care system. 
Dutch health care is funded by a combination of compulsory social insurance and voluntary 
private insurance. Table 5 presents an overview of the financial structure of the Dutch health 
care system, and Table 6 presents an overview of the Dutch medical education continuum. In 
line with the increasing interest in HV3C worldwide, awareness of HV3C in the Dutch health 
care system is visible in government grants24 and in conferences,25 and it has officially been on 
the national training agenda since 2013.26,27 Despite this increased awareness, none of the 
medical centers participating in this study had a formal program to train residents in HV3C.
Table 5: Overview of general characteristics of the Dutch health care system
Structure of Dutch health care system
Basic insurance is obligatory for every citizen
Payment through monthly fee and wage taxes (employer)
Additional insurance coverage is voluntary
Primary care is 100% covered
Out-of-pocket payment for basic care is capped at €385*
Academic and non-academic hospitals
*unless citizens choose a higher threshold (max €850) for out-of-pocket payment in
 return for lower monthly fees.
Structure of Dutch Medical Education continuum  Qualification after graduation
3 years preclinical training, Bachelor of Medicine  
3 years clinical training, Master of Medicine Physician, M.D.
Intern year (optional. Can be more than 1 year)  
3-6 years of residency training (after application and selection process)  Medical specialist
Table 6: Overview of general characteristics of Dutch Medical Education continuum
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Sampling and data collection
Between September 2016 and August 2017, we iteratively collected data by interviewing 
attending physicians. We purposively sampled28 attending physicians from various training 
programs, both surgical and nonsurgical and hospital and non-hospital-based. Six program 
directors assisted in identifying potential study participants from their training program. We 
asked the program directors to select two attending physicians from their department who were 
representative of the department and differed in their level of involvement (involvement or no 
involvement) in formal educational roles. We emailed invitations to all potential participants. In 
the email we included an informative letter that explained why we were approaching them and 
what their participation would involve as well as a form to document their informed consent. 
Two potential participants (both from one discipline) did not respond to the emailed invitation 
and subsequent reminders, so we asked the director of the training program in question to 
identify four other participants. Again, two did not respond. We completed 12 interviews with 
nine male (75%) and three female (25%) attending physicians based in teaching hospitals and 
working in six specialties: dermatology, elderly care, general practice, internal medicine, 
orthopedic surgery, and surgery. Participants worked in different regions of the Netherlands and 
were based in five different medical centers. Attending physicians who specialized in elderly care 
and family medicine were classified as nonhospital because they worked in either elderly care 
institutions or family medicine practices (comparable to outpatient care or ambulatory facilities). 
Seven participants (58%) held educational roles such as clerkship coordinator or residency 
program director in their specialty. All participants were involved in supervising residents in daily 
practice, working in shifts, as is common in teaching hospitals. The interviews took place at a 
location convenient to the participant and were scheduled to last 60 minutes. The duration 
varied from 38 to 58 minutes. The first author, who is a family medicine resident, conducted all 
the interviews, which were audiotaped and then transcribed verbatim in Dutch. Quotes that 
were selected for the final manuscript were translated by an English language editor. ATLAS.ti 
(version 8.3.1., Scientific Software Development GmbH, Berlin, Germany) was used to manage 
the data.
Data analysis
Data were analyzed iteratively, based on the principles of constructivist grounded theory 
approach, beginning with line-by-line open coding.29 The second step was axial coding, in which 
we identified the central codes and the relationships between codes.30 Finally, we used selective 
coding to develop a provisional coding scheme to better categorize and explore the conditions in 
which HV3C was addressed. We used the coding scheme, after further refinement by LAS, 
CCVIN, and RES, to review the transcripts. The whole team discussed the coding scheme and 
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relationships between codes, which resulted in several key themes. After 12 interviews in total, 
data sufficiency was met, meaning that no new themes emerged from the data and we achieved 
an adequate understanding of the themes.28,31 Rigor of the study was ensured by adhering to the 
following principles throughout the study and writing process: credibility (through investigator 
triangulation, pilot interview), transferability (through describing context and sampling, relation 
to literature), dependability (through iterative data collection and analysis and data collection 
until saturation), and conformability (through reflexivity, analytical notes, and reflective 
memos).32 We also used the COREQ (consolidated criteria for reporting qualitative research) 
checklist as a reporting tool.33
In qualitative data analysis, it is important to consider the background of researchers, including 
their involvement in previous research and its influence on data collection and analysis.34 Our 
research team contained experts from several disciplines (medical education, gynecology, surgery, 
and family medicine) and various levels of medical training (medical student, resident, senior 
physician, and head of residency training). To maximize the contribution of these different 
backgrounds, the entire team was closely involved in data analysis.29
Results
Data analysis made apparent that (1) the attending physician’s approach to HV3C influences (2) 
how he or she prepares residents to deliver HV3C in the workplace. This section discusses the 
findings on both aspects in turn.
Attending physician’s approach to HV3C
For attending physicians, three notable differences became apparent in their approach to their 
own HV3C practice and to supervision: priority of HV3C training, feedback on HV3C delivery, 
and obstacles to HV3C delivery.
Priority of HV3C training. First, we noted a difference in the priority given to HV3C training in 
residency. This difference in priority was noted in the words chosen by participants35 that express 
a low priority (e.g., “the only occasion,” “sometimes”) compared with words that express a high 
priority (e.g., “drilled into residents,” “always”). Some attending physicians addressed HV3C 
only when care delivery was perceived as “excessive” by the attending physicians; others aimed 
to continuously train residents in HV3C delivery: “Um, well actually it’s the core of our 
profession, you know? I think it comes up in almost every case, in one way or another” (S4). 
Despite differences in the priority given by participants, all attending physicians aimed to 
How do attending physicians prepare residents?
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incorporate HV3C both in their own care delivery and in training residents. They described how 
considering the risks, costs, and harms is essential to high-quality care and thus of the utmost 
importance for health care delivery. Although the financial cost of health care was also considered 
important, some participants explicitly rated it as secondary to quality of care or considered it a 
“dirty word.”
The participants who continuously trained residents in HV3C delivery used a variety of teaching 
methods and made the training part of daily supervision. Teaching methods such as Socratic 
questioning, role modeling, and setting limits were used to prepare residents for the delivery of 
HV3C and will be discussed more extensively later in the results section. During the interviews, 
these physicians supplied many instances of when they felt they were training residents in HV3C 
delivery, for example, when discussing a resident’s care services, such as prescribing expensive 
medication or delivering care that did not meet the patient’s preferences. We also identified 
physicians who declared that HV3C was important yet applied teaching methods to facilitate 
HV3C learning only occasionally: “Yes, I do it, but am I really aware of doing it? I wouldn’t 
know” (S11). A few participants had difficulty providing examples of when they trained residents 
to deliver HV3C.
Feedback on HV3C delivery. In general, the participants were interested in receiving feedback 
on their HV3C behavior from colleagues, residents, interns, and other health care professionals. 
Additionally, they mentioned their need for supportive data on their own behavior and the 
opportunity to compare their data with the data of colleagues. Some participants had access 
to such data (e.g., frequency of complications, frequency of referrals, prescribing data) or had 
insight into costs (financial overview of own productivity) that were gleaned from feedback 
tools. Feedback tools gave them the ability to monitor their own behavior with or without the 
opportunity to compare and discuss these details with local and regional colleagues. At 
meetings that included the topic of local and regional testing, “... the residents are present, of 
course....” (S8). Participants who did have access to feedback tools perceived these tools as 
useful to determine and reflect on HV3C. Participants with no access to feedback tools knew 
about the use of feedback tools in other specialties, mostly in family medicine and elderly care. 
In the absence of such tools, participants perceived a lack of insight into their own care 
delivery, which was considered a real hindrance to critical reflection on HV3C delivery and 
their ability to train residents in such behavior.
Obstacles to HV3C delivery. Attending physicians mentioned two specific obstacles to HV3C 
delivery in daily practice: reluctance to discuss HV3C with patients and lack of knowledge 
about the cost of health care services. The reluctance to discuss HV3C, specifically the costs, 
occurred mostly during patient consultations. Participants often mentioned the patient-
physician relationship as a reason for not discussing health care costs with patients; a few 
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participants felt that it implied prioritizing money over quality. The physicians who did 
discuss costs openly explained that they wanted to do so because of “societal concerns about 
rising health care costs” (S9) and “how (expensive) medicine is not always desirable or 
beneficial for patients.” (S1) In light of the patient-physician relationship, these participants 
could not give examples of conflicts arising when discussing costs with patients, although all 
emphasized that this delicate topic needed considerate communication. Residents working 
with these attending physicians were exposed to these conversations and encouraged to discuss 
costs themselves if deemed necessary.
Participants felt that gaps in knowledge included both inherent knowledge of health care costs 
and economics in general, as well as an inability to discover the cost of frequently used diagnostics 
or drugs. As one participant said, “The only difficult thing is that the costs are not very clear to 
me.” (S6) The difficulty became apparent when patients, residents, students, or colleagues asked 
questions about the price of health care services, departmental health care costs, and coverage. 
Answering these questions remained difficult and attempts to unravel financial pathways in their 
workplace were often unsuccessful. In an attempt to deal with this obstacle, some physicians 
registered for external courses to help them gain insight in general health care economics, the 
factors contributing to the composition of price for health care services, and the effects of health 
care system coverage on health care costs.
How attending physician prepares residents to deliver HV3C in the workplace
Physicians spoke about aiming to integrate HV3C in residency training in the workplace. Their 
examples of preparing residents for HV3C delivery can be classified in three main teaching 
methods: Socratic questioning, role modeling, and setting limits.
Socratic questioning. To ensure that residents pay attention to HV3C, attending physicians asked 
questions about HV3C while supervising. The questions often focused on the cost of health care: 
“Do you have any idea of the price of this extra test?” (S2) Or they drew attention to the necessity 
of a particular service: “Will [the result of ] this extra test change our treatment plan?” (S9) 
Attending physicians aimed to raise residents’ awareness using open-ended questions, without 
trying to give information on what care would be best or by discussing their personal opinion of 
HV3C.
A frequently stated training strategy attending physicians used was to deduce with the resident 
why the resident made a particular treatment decision. These deductions were usually triggered 
by a case that did not meet the physician’s standards; sometimes the residents proposed a case 
themselves. In some instances, attending physicians recognized a pattern in residents, such as 
How do attending physicians prepare residents?
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“defensive medicine,” “conflict-avoidant behavior,” or “excessive testing.” An example of conflict-
avoidant behavior given by an attending physician described a resident who always conceded to 
a patient’s demands, even when the resident had concluded that the requested care was 
unnecessary or inappropriate. Together, physician and resident discussed the more global topic 
of typical behavioral patterns and professional identity: “Is that your style? Why is that? Why do 
you do that? How do you try to [say no]?” (S9) Other attending physicians discussed professional 
identity by asking questions such as, “Why did you give in to the patient’s wishes? As a physician, 
is it hard for you to say no?” (S8) These training moments focused on the resident’s attitude 
toward HV3C, expressed as “What kind of doctor do you want to be?” Data analysis revealed 
that not all attending physicians asked reflective questions regarding behavioral patterns and 
professional identity.
Role modeling. Attending physicians were aware of their impact on the residents’ delivery of care 
and aimed to be role models for HV3C delivery in their daily practice. The participants tried to 
model communication skills, including persuasion and negotiation, which were seen as essential 
to HV3C delivery. Sometimes residents asked for support if they felt they needed help to 
convince patients of the inappropriateness of a request but failed to do so alone. On such 
occasions, the attending physician aimed to demonstrate HV3C by explaining to the patient, in 
the presence of the resident, why specific diagnostic procedures or checks were not suitable and 
what the better alternatives were. In so doing, the attending physician aimed to transfer his or 
her communication skills to the residents. None of the participants explicitly discussed their role 
modeling with the residents; they assumed that the residents would recognize the teaching 
moment and its relation to HV3C.
“In terms of communication, I really hope that when they see how I explain things and eh, in 
my manner and body language, that they will get something out of it. I don’t check that [whether 
they get something out of it].” (S12)
Role modeling also included leading by example within the department, such as placing 
restrictions on additional testing, exploring alternatives, and being critical of colleagues’ behavior 
during handovers, multidisciplinary team meetings, or case discussions.
Setting limits. Attending physicians characterized junior residents as potential deliverers of 
wasteful care and in need of guidance by more senior physicians. Some participants provided 
guidance by closely monitoring care delivery (including additional testing) and limiting resident 
autonomy, for example, in prescribing specific drugs. As one said: “They’re not in a position to 
prescribe those expensive drugs on their own. So that’s where they’re often called to a halt.”(S12) 
Some workplaces preselected a list of preferred drugs (a formulary) to set limits on residents’ 
prescribing patterns; residents were not allowed to prescribe drugs that were not on the list. 
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Attending physicians used the patient perspective (i.e., intervention is harmful) more often than 
the economic perspective (i.e., intervention is costly) to justify the limits of a particular HV3C 
treatment to the resident and to advocate the importance of HV3C. For example, extensive 
laboratory testing was more easily accepted if attending physicians felt it would do the patient 
no harm. As residents became more senior, these limits would be removed because the residents 
were deemed capable of dealing with the total spectrum of services.
Discussion
Educational interventions aimed at reducing health care waste by delivering HV3C often 
focus on the role of the physician. This study sought to understand how attending physicians, 
who have a central role in the workplace, prepare residents to provide HV3C. Analyzing our 
data made it apparent that how an attending physician prepared residents was determined by 
the physician’s own approach to HV3C: the priority he or she gave to HV3C training, which 
teaching methods he or she used, and which obstacles to HV3C delivery were perceived.
Results indicated that the attending physicians’ approach to HV3C shaped how they prepare 
residents to deliver HV3C. Hence, the priority the participants gave to HV3C training varied. 
All participants underlined the importance of HV3C to sustainable health care and recognized 
their personal role in preparing future physicians who can balance the costs, risks, and benefits 
of medical services for individual patients and society at large. This finding is important in the 
light of how one’s beliefs, personal values, and experiences are known to strongly influence how 
one teaches.17,36-38 Additionally, it is known that when the training environment, with attending 
physicians as key figures, pays specific attention to HV3C and a shared goal in HV3C training, 
educational interventions are more effective.14,39 Therefore, in educational interventions, it might 
be wise to consider paying attention to the attending physicians’ beliefs about HV3C and how 
the training environment is involved in HV3C delivery.
Participants’ personal beliefs about HV3C influenced how they prepared residents to deliver 
HV3C in the workplace. In their examples, Socratic questioning, role modeling, and setting 
limits were apparent as teaching methods for HV3C. These teaching methods are suitable for 
the situations’ residents encounter in daily health care practice and can be labeled natural 
teaching moments. Nevertheless, the variety of teaching methods used to prepare residents 
to deliver HV3C is limited compared with known teaching methods employed for other 
topics. For example, scaffolding (supporting residents in the delivery of HV3C, tailored to 
the residents’ needs with gradual reduction in the level of support), reflection (deliberately 
stimulating residents to think about their weaknesses and strengths in relation to the delivery 
of HV3C), or coaching (observing residents and providing concrete feedback on their 
How do attending physicians prepare residents?
547880-L-bw-Stammen
Processed on: 16-9-2020 PDF page: 100
100
Pursuing High-Value, Cost-Conscious Care
performance) could be interesting teaching methods. Yet these methods were not explicitly 
mentioned by participants.40 Although participants used the reported teaching methods 
deliberately, the intended lessons were often implicit and not verbally linked to HV3C. This 
finding resonates with previous research that revealed that residents struggle to identify and 
learn HV3C in the workplace.16 Residents indicated needing the support of attending 
physicians to identify HV3C lessons and build competence.16 Improving HV3C training 
during residency seems therefore to depend on equipping attending physicians with a broader 
array of clinical teaching skills so that they can more effectively emphasize HV3C standards 
and decisions during supervision. From this perspective, the field of medical education has a 
role in providing attending physicians with practical examples of teaching methods that can 
support the specific learning of HV3C in the workplace.
Although attending physicians are key figures during residency16,18 as role models and in 
creating a supportive environment for HV3C delivery,14-17,39 participants in our study voiced 
how they experienced obstacles to both delivering and demonstrating HV3C. In particular, 
two obstacles were mentioned: their reluctance to discuss HV3C with patients and their lack 
of knowledge of health care economics in general. The increased awareness regarding the need 
for sustainable and affordable care is not limited to the medical field7 but also incorporates 
patients and society and results in an expectation by patients to talk about health care costs 
with their physicians.41,42 Because it is known that conflicting role modeling behaviors are 
present in medical training15 and there is a correlation between practice patterns observed 
during residency and future care delivery,20,43 dealing with these obstacles is crucial for training 
and future health care. It is not surprising that today’s attending physicians find it difficult to 
demonstrate and teach HV3C delivery, considering that they themselves were not trained in 
these competencies13,16 and curricula focusing on stewardship, cost consciousness, and patient-
centered care are only a recent addition to medical education.11 The absence of any mention 
of health care costs in the consultation room has been reported previously.17,44,45 Although this 
may be a delicate topic, it does provide a learning opportunity if residents can observe these 
conversations.46 Communication skills based on empathic conversation have been proposed 
to discuss health care costs with patients, yet they are rarely used.45,47 Recent research suggested 
supporting residents with access to data,17 yet this study demonstrates that not only residents 
but also attending physicians can be supported with feedback tools, such as benchmark data, 
referral data, costs of care, and patient satisfaction scores in their specialty. Attending physicians 
spoke positively about how this information helped them evaluate their own HV3C practice 
and their ability to train residents in such behavior. Structural use of such data could benefit 
both attending physicians and residents because reflective practice is known to be an important 
element of HV3C training14 and influences physician behavior.48 Feedback data also can help 
improve attending physicians understanding of health care economics. Nevertheless, it is 
advisable that data are not only accessible but openly discussed in a tolerant environment17,49 
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to prevent a judgmental setting.
Our results indicate that teaching HV3C is now an individual goal, based on personal beliefs and 
teaching methods that are considered helpful, with little or no feedback on care delivery or 
teaching. Therefore, we suggest that interventions focus not only on developing the teaching 
skills of attending physicians but also on developing a HV3C culture that both teaching staff and 
residents support. Our findings may stimulate a review by departmental chiefs and deans of the 
environment of attending physicians in light of teaching HV3C. Providing tools for reflective 
practice and knowledge transmission, together with a shared departmental goal in teaching and 
delivering HV3C, might be worth considering.
The study has limitations. Because of the attention currently given to HV3C, our participants 
might have given socially desirable answers. Our results also might have overestimated 
participants’ attitudes toward HV3C. We tried to address this potential bias by asking participants 
to give specific examples to substantiate the attention given to HV3C training in the clinical 
setting. For future research, it might be valuable to observe physician behavior in the workplace 
to enrich our understanding of how they train residents in HV3C and why ongoing training is 
challenging in this context. Our research drew from a deliberately chosen group of attending 
physicians who had been identified by their program directors, and this selection method might 
have caused unintended sampling bias. Our research aimed to describe how attending physicians 
prepare residents for the delivery of HV3C in general. 
Future research might explore the relationship between training approaches and physicians’ 
specialty because known influencing factors such as patient-physician relationship, scale of 
institution, and ability to gain insight in practice patterns often differs between specialties.16 Our 
sample (N = 12) also contained few female participants (n = 3). We do not know if overrepresentation 
of male participants influenced our findings; further exploration might be valuable.
Conclusion
How attending physicians deal with HV3C themselves influences how they prepare residents in 
the workplace. To optimize HV3C, it may be important to create an environment that supports 
attending physicians in HV3C delivery and training by making HV3C a shared goal, providing 
insight into practice behavior, and minimizing the influence of obstacles. Additionally, attending 
physicians could use support in the variety of teaching methods available to incorporate HV3C 
in daily teaching to stimulate continuous learning.
How do attending physicians prepare residents?
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Appendix 4.1: Semi-structured interview
Specialism, Date.
Welcome:
Brief explanation of semi-structured interview
Research goal: brief explanation of the framework and objective of the study
“Thank you for taking part in this semi-structured interview. At Maastricht University, we are 
conducting research into HV3C and the role of education in this. I (LS) will lead this interview, 
I’m a family medicine resident. We’re about to start but before we do, I’d like to say that our aim 
is to gain further insight into your experiences and opinions regarding the theme of HV3C, I’d 
like to emphasize that there are no right or wrong answers. Different experiences and opinions 
are all useful for our study. That’s also why we’d like you to share information you feel is relevant.”




Would you like to introduce 
yourself?
– How are you involved in workplace-based learning? Other educational tasks. 
– Years of experience as attending physician. 
– Previous workplace(s), academic / peripheral. 
 
5
What is HV3C? 
 
1) What do you think of 
HV3C? 
 
Share definition of HV3C as 
used by research team. 
– What is the role of the patient in HV3C? 
– What is the doctor’s role? 




When do you come across 
HV3C in daily practice? 
 
2a) On a normal working 




– Are residents involved in these examples, please elaborate? 
– What is the role of residents in these examples? 
– If not? Is that a conscious choice? Why? 
– Do you consider this a learning opportunity for residents?
10
How do attending physicians prepare residents?
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How did you learn to deliver
HV3C?
3a) What do you consider 
when you are concerned 
with HV3C?
3b) Where or from whom did you learn to deliver HV3C? (examples)
3c) What made you aware of things associated with HV3C?




3d) What information or knowledge do you need for HV3C delivery?
*When protocols are mentioned, please discuss how decisions are made  
in absence of protocols. 
 
What do you consider when you make a decision in light of HV3C? 
– Patient preferences 
– Knowledge of best practice / EBM 
– Knowledge of costs / insurance




3e) Do you ever look back on /reflect on your actions from the 
standpoint of HV3C? (examples)
What triggered you to reflect on your actions in the light of HV3C? (examples)
Reflection on  
action taken in 
practice
5
3f) What role does HV3C play in the department and during 
supervision moments? (examples)
3g) Have you seen differences between different hospitals? (examples)
– Academic
– Peripheral









What do you need in your 
daily practice to prepare 
residents for HV3C 
delivery?
What do you need to decide 
what kind of care would be 
considered HV3C in daily 
practice?
– When do you aim to prepare residents? (examples)
– How do you aim to prepare residents? (examples)
– What is the residents’ role in clinical teaching of HV3C? (examples)
10
Is there anything left that 
we haven’t dealt with 
sufficiently?
What else do you think is 
important to share?
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Chapter 5 
A wealth of opportunities: an 
ethnographic study on learning to 
deliver high-value, cost-conscious 
care
Stammen, L.A., Janssen, L.M.E., Bressers, G., Driessen, E.W., Stassen, L.P.S., Stalmeijer, R.E., Scheele, 
F. (2019) A wealth of opportunities: an ethnographic study on learning to deliver high-value, 
cost-conscious care. MedRxiv. doi: https://doi.org/10.1101/19011916/ Submitted for peer review.
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Abstract
Purpose: Since physicians’ behavior determines up to 80% of total healthcare expenditures, 
training residents to deliver high-value, cost-conscious care is essential. Residents acknowledge 
the importance of high-value, cost-conscious care delivery, yet perceive training to be insufficient. 
We designed an observational study to gain insight into how the workplace setting relates to 
residents’ high-value, cost-conscious care delivery.
Method: This ethnographic study builds on 175 hours of non-participant observations including 
informal interviews, nine semi-structured interviews and document analysis. Data was collected 
at the Department of Obstetrics and Gynecology in an academic hospital in the Netherlands and 
the sample included 21 gynecology residents. Data collection and analysis were iterative analyzing 
fieldnotes, interview transcripts and documents, through open coding, thematic analysis and 
axial analysis by a multidisciplinary research team.
Results: Residents rarely consider health care costs, and knowledge regarding costs is often absent. 
Attending physicians guide residents while balancing benefits, risks and costs, with or without 
explicating their decision-making process. Identified learning opportunities are elaboration on 
questions raised concerning high-value, cost-conscious care, checking information about costs 
that are used in discussions about high-value, cost-conscious care, and having a more open and 
explicit discussion about high-value, cost-conscious care.
Conclusion: Our study emphasizes that the opportunities and potential to train residents to 
deliver high-value, cost-conscious care in the workplace are present. The challenge resides in 
capitalizing on these opportunities. We suggest departments to consult external experts to 
facilitate discussions regarding high-value, cost-conscious care to contribute to informal learning 
and to create a workplace setting in which high-value, cost-conscious care delivery is prioritized.
547880-L-bw-Stammen
Processed on: 16-9-2020 PDF page: 110
110
Pursuing High-Value, Cost-Conscious Care
Introduction
Rising healthcare expenditure significantly impact the sustainability of healthcare systems.1-3 
Limiting costs while ensuring the quality of care is therefore high on the political and medical 
agenda.4 Since physicians’ behavior determines up to an estimated 80% of total healthcare 
expenditures, shaping the behavior of future physicians is a potentially valuable intervention for 
ensuring delivery of high-value, cost-conscious care (HV3C).5-9 HV3C is defined as ‘care that 
aims to assess the benefits, harms, and costs of interventions’ that leads to ‘care that adds value’ 
for the individual patient and the population in general.10 HV3C is characterized by three key 
principles: 1) it avoids wasteful care that has no added value for the patient, therewith reducing 
unnecessary costs; 2) it aligns with the personal preferences and needs of the patient; and 3) it is 
based on the latest evidence.2,10-12
Campaigns such as Choosing Wisely13 and Less is More14 have advanced awareness of 
unnecessary treatments and procedures and have led to a variety of initiatives, including 
educational interventions. High-profile organizations such as the Accreditation Council for 
Graduate Medical Education (ACGME), the Canadian Medical Education Directives for 
Specialists (CanMEDS), together with American College of Physicians (ACP) and General 
Medical Council (GMC) also aim to prepare residents for their future roles in HV3C 
delivery.15-17 A general aim of these organizations is to incorporate HV3C in the training of 
physicians, residents and medical students.3,16 While initiatives mainly focused on formal 
education,8,18 residency training takes place in the clinical workplace where training is mostly 
informal.19
Workplace-based learning in the area of HV3C is increasingly investigated9,20 and results indicate 
that residents perceive HV3C training to be insufficient.9 These findings are worrying, since 
workplace-based learning covers the majority of residency training 21 and lessons from graduate 
medical education persist long into practice.22-24 We aimed to build on and expand this research 
by obtaining a real-life perspective on the workplace setting. Therefore, we designed an 
observational study to gain insight into how the workplace setting is related to residents’ 
HV3-delivery.
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We conducted an ethnographic study to gain insight into how the workplace setting is related to 
residents’ HV3C-delivery. Ethnography is a qualitative research methodology, commonly used 
to study cultures, by which data is collected through fieldwork.25,26 In this case fieldwork consisted 
of non-participatory observations, informal interviews, semi-structured interviews and 
document analysis to generate insight into the sample population’s views, motives and actions in 
the real-life setting.25,27 For a more elaborate description of ethnography as a methodology and 
insight in the iterative process of data collection and data analysis, we would like to refer to 
Appendix 5.1.
Setting
The fieldwork was conducted in an academic hospital in the Netherlands at a Department of 
Obstetrics and Gynecology. At the time of the study, a national government-subsidized project 
was running aimed at increasing awareness of HV3C during residency training 28. This project 
provided educational material and e-learning opportunities to stimulate residents to voluntarily 
set up projects to improve HV3C delivery in their department. During our data collection no 
formal education was present to teach residents HV3C-delivery.
Subjects
All 21 resident physicians working in the gynecology department at the time of our study 
participated. Prior to the study they were informed about the research by letter and attended a 
short presentation during the morning handover, in which we explained the primary research 
goal as ‘we want to gain insight into how the workplace setting is related to residents’ HV3C-
delivery’. Written informed consent was obtained from all participating residents. The Ethical 
Review Board of the Netherlands Association for Medical Education approved this study on 
August 24, 2017, under file number 881.
Data collection
The second author (LMJ) shadowed gynecology residents in daily practice for 175 hours 
during the period of three months. LMJ accompanied the residents during patient 
consultations, surgical procedures, deliveries and medical rounds, and attended meetings, e.g. 
A wealth of opportunities
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morning reports, educational activities and (multidisciplinary) seminars, as well as lunch and 
coffee breaks. These non-participant observations (i.e. the researcher was not involved in care 
delivery) focused on residents’ behavior, conversations and situations regarding care delivery. 
Observations were followed by unstructured and ad hoc informal interviews with the aim of 
gaining thorough comprehension of the context and rationale of the observed moments.29,30 
Additionally, semi-structured interviews were held (by LMJ and LAS) with nine purposively 
selected participants to gain additional information about specific observed situations and the 
department in general from representatives of the observed population. Participants were 
sampled based on the level of involvement in discussions and conversations regarding HV3C, 
both residents and staff members with high and low levels of involvement were selected. All 
interviews were audio-recorded and transcribed verbatim. Document analysis of hospital and 
national protocols and patient charts was executed to see, when residents or supervisors 
referred to protocols, whether their claims were supported as well as whether the decision-
making process was retraceable.
Observed behavior and conversations were thickly described, written up in detailed, context-
sensitive and locally informed fieldnotes about the observed events.25,31 Data collection 
involved iterative cycles of data collection and analysis, combining observations, interviews 
and analysis together with the research team (see Appendix 5.2).25,30 The iterative process of 
data collection discontinued when data saturation was reached, meaning data analysis did not 
result in new concepts and an adequate understanding of key concepts was gained.26 Data 
saturation was reached after approximately 175 hours of observation and nine semi-structured 
interviews.
Data analysis
As is common in ethnography, the data were analyzed iteratively (see Appendix 5.2) starting with 
line-by-line open coding by LMJ, LAS and GB.25,32 The next steps were thematic and axial 
analyses, in which we identified central themes and relationships between the various themes. As 
a result of team discussions, we gradually adapted the focus of the observational themes and 
conducted semi-structured interviews in order to deeper our understanding of the data. 
Additionally, FS checked if the observations represented national care delivery and not a specific 
regional setting. We are aware of the influence of the researchers’ background on the process of 
data collection and data analysis, to increase transparency we included a reflexivity section in 
Appendix 5.1.
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Results
The consideration of benefits, risks and health care costs in daily practice
When protocols, guidelines or regional agreements failed to provide clear direction toward care 
delivery, or when new scientific information became accessible, health care professionals needed 
to decide which care delivery was considered ‘appropriate’. Health care professionals then 
considered pros and cons, including concerns for patients, consequences of a missed diagnosis, 
respect for autonomy of patients, burden of testing or treatment, influence of quality of life and 
long-term health benefits. We rarely observed attention for health care costs, or conversations 
regarding who would eventually pay for those costs. In cases in which costs were included in the 
process of balancing pros and cons of health care services, the absence of knowledge regarding 
costs became apparent. Questions regarding financial costs arose when residents and attending 
physicians discussed a scientific article, reviewed the protocol, or discussed the necessity of 
structural testing. Observations demonstrated that financial reasoning did not influence the 
process of decision-making. We did not observe occasions in which health care costs were 
checked as a result of such discussions.
It is the end of the morning round and medical students, supervised by the resident-in-training are 
critically appraising a procedure. The resident noticed differences between the value and use of 
repetitive PCR-ratio (protein-to-creatine) determined in single voided urine versus ACR-ratio in 
24-hour-collected urine for diagnosing pre-eclampsia (PE) in their training region.
O13: Actually, this article shows that there is little difference between PCR (protein-to-creatine ratio) 
and ACR (24-hour albumin-to-creatinine ratio).
S3: And what about the cost?
A26: That’s a good one, we should actually check that in the lab.
Document analysis demonstrated that costs were not checked nor was the protocol adapted as a 
result of the discussion. (Fieldnotes, February 21, 2018)
The influence of the attending physician on the process of balancing benefits, risks and costs.
HV3C-delivery by residents was guided by attending physicians’ preference. In some cases, the 
attending physician extensively ‘walked residents through’ the process of balancing all relevant 
stakes that led to their proposed diagnostic or treatment plan. In other situations, the attending 
physician stated their opinion of what they considered to be appropriate care without further 
explanation. Although residents not always understood nor agreed with the attending physician, 
in general they did not request insight in the attending physicians’ considerations regarding what 
was deemed appropriate. Residents tended to execute the advice of the attending physician with 
little countering of the consultants’ judgment.
A wealth of opportunities
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Variation between attending physicians was prominent and recognizable for residents and was 
sometimes considered confusing especially in the eyes of junior residents. Senior residents used 
these differences to get agreement on their own proposed plan by being deliberate in whose 
attending physician’s advice they sought in certain cases, as mentioned by resident R17 in an 
informal interview.
R17: ‘There are pretty big differences between the attending physicians. As a resident you have to 
get to know the bosses, so you know how they work. At some point you know the preferences of 
every senior physician, and if you have a certain plan in mind, you just call the attending physician 
that you think is likely to agree with your plan... Sometimes you think it is nonsense to do something 
and then you just need an attending physician who agrees with you.’
(Fieldnotes, February 22, 2018)
Three observed learning opportunities regarding the process of balancing benefits,  
risks and health care costs.
Based on the analysis of our observations, informal and formal interviews, it became apparent 
that there were three main areas for learning which could be improved. First, although residents 
and staff members raised questions regarding what constitutes high-value, cost-conscious care, 
we observed that questions regularly remained unanswered or undeliberated. In these situations, 
conversations were discontinued (for example by raising a different question) or paused (‘we 
should check that’), without revisiting raised questions or checking/changing the course of action. 
Our observations also demonstrated questions followed by (collective) discussions, explicating 
the process of balancing benefits, risks and costs of care delivery. We asked both residents and 
supervisors how questions related to care delivery could be enhanced to facilitate residents’ 
learning. Residents shared that they needed a more structural review of patient cases, followed 
by an organized overview of benefits, risks and costs of the case at hand. This could be done for 
example during the morning handover when discussing a patient case. Secondly, decision-
making often was based on assumptions about costs without efforts to check them. This was 
observed for example when costs were considered ‘high’, yet actual amounts were not known or 
the meaning of commonly used terminology (for example what do we mean by ‘bedrest’) was not 
understood or defined. Thirdly, face-to-face conversations about care delivery were absent in 
instances where the line of reasoning was not clear for either staff or residents. Although attending 
physicians were sometimes openly critical to residents about how colleagues balanced benefits, 
risks and costs of care delivery, this did not result in a face-to-face conversation about the delivered 
care and consequently did not result in a take-home message for residents. For example, critiques 
often ended with comments such as “they probably had a good think about it” or “let’s continue with 
the next case”. Supervisors confirmed that especially formal meetings created interesting teaching 
opportunities but were hesitant to deepen the discussion in those meetings. Supervisors 
motivated this by describing how they aimed to maintain a safe learning environment (do not 
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Training residents to provide HV3C is essential for the sustainability of healthcare systems.2,5,9,10 
This study explored how the workplace setting is related to the residents’ HV3C-delivery. Our 
results demonstrated that costs are not structurally considered in the process of care delivery. 
Another finding was the strong influence of the attending physicians’ opinion regarding what is 
considered high-value, cost-conscious care on the resident. Furthermore, learning opportunities 
regarding HV3C were identified; elaboration on questions raised concerning HV3C, checking 
information about costs that are used in discussions about HV3C, and having a more open and 
explicit discussion about HV3C.
Insight in relevant health care costs
The importance of knowledge transmission for the training of high-value, cost-conscious care 
delivery has been emphasized in previous research.7,9 We observed that physicians aim to make 
health care costs part of the discussion, yet lack information to do so highlighting the importance 
of knowledge of health care costs in particular. Besides the lack of formal education, another 
known hurdle for knowledge transmission is the complexity of health care economics and the 
lack of transparency of costs in health care systems.33
The consultant as leading role model
The leading role of the attending physician in health care delivery in general,9,19,20 and HV3C 
specifically9,33 has been previously identified. Through observing role models’ care delivery 
residents learn professional behaviors, particularly from those attending physicians that match 
their personal views.34 Data analysis demonstrates that senior residents intentionally seek advice 
from attending physicians who are likely to share their views on HV3C-delivery. Training 
opportunities lie in pursuing a workplace setting where attending physicians deliberately assist 
residents in explicating their reasoning regarding HV3C, with or without sharing the same view. 
This can be achieved by inviting residents to discuss, assess and reflect on future and past care 
delivery. Practice variations between consultants and departments could function as a starting 
point for these discussions and reflections,35,36 especially when residents express that they doubt 
if care delivery meets HV3C standards.
A wealth of opportunities
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Workplace culture
Our results point to the absence of a culture that allows to openly question the line of reasoning 
of colleagues. Residents’ and staff’s tendency to favor agreement over critical discussions could 
explain this finding. Research findings indeed indicate that striving for harmony may interfere 
with the quality of postgraduate medical education and quality of care.37 Specifically, engaging 
in constructive discussions with attending physicians may be challenging in a workplace setting 
that is considered to be hierarchical.38 It is not surprising that the current workplace setting is 
not familiar with discussing care delivery from a HV3C perspective since issues of accessibility 
and affordably of health care are recent. Nevertheless, current budgetary crises in most health 
care systems urge for brisk culture change. To initiate a culture change, we suggest focusing 
interventions on attending physicians and other staff members. Changing the overarching 
culture and stimulating residents to actively engage in HV3C is desirable. Therefore, future 
research should investigate how departments can be supported in developing a critical attitude 
toward care delivery in light of HV3C. Action research39 can be a suitable strategy to challenge 
conventional thinking about HV3C in the clinical setting. In such design, integrating an 
independent external expert to regularly question care delivery, and guide group discussions in 
an open and tolerant manner, may speed up consciousness of value for patients, costs and the 
urge for bottom up system change. This ‘devils’ advocate’ could help to fill in the opportunities 
detected in this study; elaboration on questions raised concerning HV3C, checking information 
about costs that is used in discussions about HV3C, and having a more open and explicit 
discussion about HV3C. The ultimate achievement would be that staff members and residents 
would take over this role and challenge each other to underpin their decision-making process in 
HV3C or structurally reflect on HV3C-delivery via group discussions.
Strengths & limitations
The main strength of this study is the use of ethnography to gain insight in how the workplace 
setting is related to residents’ HV3C-delivery. A major strength of ethnography is the ability to 
observe things that those who are routinely involved may not see as well as collecting data that 
participant might not be willing to share with researchers.26 Another strength is the rigorous 
performance of our data collection and analysis, in compliance with quality criteria of qualitative 
research. Our study has several limitations. Participating residents might have been more 
favorable toward HV3C-delivery, as they were aware of the researchers’ presence and the research 
goal, and observations might be an overestimation of the role of HV3C in residency training. A 
second limitation is the restricted scope of our ethnographic research, since the observations 
solely took place within one single specialty in one single hospital. We aimed to mitigate this 
limitation by providing a description of the setting in which the research was performed. 
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Additionally, our findings were assessed by a member of our research team who is familiar with 
the context but not a member of it. Nevertheless, extrapolation to other residency programs or 
departments must be done prudently.
Conclusions
Our study emphasizes that the opportunities and potential to train residents to deliver high-
value, cost-conscious care in the workplace are present. The challenge resides in capitalizing on 
these opportunities. We suggest departments to consult external experts to facilitate discussions 
regarding high-value, cost-conscious care to contribute to informal learning and to create a 
workplace setting in which high-value, cost-conscious care delivery is prioritized.
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Appendix 5.1: Methods  
Additional information
Ethnography as a methodology
Ethnography is a research approach to study of people (behavior), cultures, and values, aiming 
to understand those being studied. Ethnography requires fieldwork to gain a detailed and 
comprehensive view of the group and its setting. The focus lies on everyday practice instead of 
unusual or peculiar events. In order to get an expression of what is ‘normal’ within a setting, 
researchers need to immerse and engage the setting of interest. A major strength of ethnography 
is the ability to observe things that those who are routinely involved may not see as well as 
collecting data that participant might not be willing to share with researchers.
Data collection
The second author (LMJ) shadowed gynecology residents in daily practice during three months 
in 2018. LMJ accompanied the residents during patient consultations, operations, deliveries and 
medical rounds, and attended meetings, e.g. morning reports, educational activities and 
(multidisciplinary) seminars, as well as lunch and coffee breaks. These non-participant 
observations focused on residents’ behavior, conversations and situations regarding care delivery. 
Observations were followed by unstructured and ad hoc informal interviews with the aim to gain 
more comprehension of the background and rationale of the observed moments.1,2 Additionally, 
semi-structured interviews were held (by LMJ and LAS) with nine purposively selected 
participants, to gain additional information about specific observed situations and the department 
in general from representatives of the observed population. Participants were sampled based on 
the level of involvement in discussions and conversations regarding HV3C, we sampled both 
residents and staff members with high and low levels of involvement. Interview guides with 
discussion topics based on the data analysis were prepared beforehand. All interviews were audio-
recorded were transcribed verbatim. Document analysis of hospital and national protocols and 
patient charts were executed to see, when residents or supervisors referred to protocols, whether 
their claims were supported and whether the decision-making process was retraceable.
Observed behavior and conversations were thickly described, written up in detailed, context-
sensitive and locally informed fieldnotes about the observed events.3,4 These fieldnotes were 
written up on a daily base and fully transcribed within 24 hours. All participant-specific 
information was saved in a coded file so participants could be identified after anonymization. 
Data collection involved iterative cycles, combining observations, interviews and analysis 
together with the research team.2,3 As part of these iterative cycles the informal and semi-
structured interviews were used to further understand observations and reflect with senior 
consultants and residents on the preliminary findings regarding the learning process. The iterative 
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process of data collection and analysis discontinued when data saturation was reached, meaning 
data analysis did not result in new concepts and an adequate understanding of key concepts was 
gained (see Appendix 5.2).3,5 Data saturation was reached after approximately 175 hours of 
observation and nine semi-structured interviews.
Data analysis
As is common in ethnography, the data were analyzed iteratively (see Appendix 5.2) starting with 
line-by-line open coding by LMJ, LAS and GB.3,6 The next steps were thematic and axial analyses, 
in which we identified central themes and relationships between the various themes. The research 
team discussed verbatim transcripts as well as the thematic and axial analyses of the transcripts. 
As a result, we gradually adapted the focus of the observational themes and to gain even more 
understanding of the data we conducted semi-structured interviews. Additionally, FS checked if 
the observations represented national care delivery and not a specific regional setting.
Reflexivity
Ethnography relies on the researcher to act as the primary research instrument, and therefore, we 
understand that the autobiography of the researcher shapes the observational experience and the 
process of data analysis.3,7 The research team consisted of; LAS, a PhD-candidate who combines 
research on how to train physicians to deliver HV3C with family medicine residency training; 
LMJ, a graduate year medical student who just completed her final clinical internship at the 
obstetrics and gynecology department; GB, a PhD-candidate and medical anthropologist and 
sociologist; EWD, a full professor in medical education; LPS, a surgeon with special expertise in 
residency training, RES, an educationalist with extensive experience in qualitative research in 
medical education and FS, a gynecologist and full professor in health systems innovation and 
education. During data collection and analysis, a reflective diary was kept, which was the basis 
for regular discussions with LAS, LMJ, GB and RES. LMJ was present at the observed department 
for a total of 6 months (both clinical internship and research). LAS has combined residency 
training with studying postgraduate medical education for the past 4 years. Therefore, regular 
discussions with LAS, LMJ, GB and RES focused on; the level of involvement in the subject 
culture, the respect to individuals and groups, the researchers’ notion on the complexity of care 
and the different stakes that residents need to combine (patient care, time management, personal 
development, working within a team). We discussed these different topics in relation to the 
observed data which specific attention for influence on the process of data analysis. The different 
backgrounds of the research team were used to review the data from different perspectives, 
deepening the discussions about, and assumptions regarding the observed behavior.
A wealth of opportunities
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12 tips voor het opleiden in Doelmatige Zorg
Het is zaterdagmiddag en uw ontvangt als achterwacht een telefoontje van een 2de jaars AIOS 
interne geneeskunde. Een 72-jarige patiënt heeft zich op de SEH gemeld met aanhoudende diarree 
sinds 3 dagen. Directe reden om zich te melden is de geplande hartkatheterisatie aanstaande 
maandag. De AIOS heeft de anamnese afgenomen en lichamelijk onderzoek uitgevoerd en belt u nu 
om het vervolg beleid te bespreken. De bloedafname is bij binnenkomst op de SEH al gedaan 
(pakket buikklachten, CRP 12, verder gb). Zijn samenvatting is; 72-jarige man met dreigende 
dehydratie zonder koorts WD: virale gastro-enteritis. Zijn voorstel; opname ter observatie, 2.0L 
infuus, afname feceskweken. 
Het opleiden van arts-assistenten in het leveren van doelmatige zorg krijgt steeds meer aandacht. 
Doelmatige zorg is het afwegen van voordelen, nadelen en kosten van onderzoeken en 
behandelingen, om op die manier zorg te vermijden welke weinig of geen toegevoegde waarde 
heeft voor de patiënt. Doelmatige zorg gaat zowel over het doen van dat wat nodig is als het 
vermijden van dat wat weinig waarde heeft. Behoudens aanvullend onderzoek, beeldvorming, 
en behandeling, heeft het ook betrekking op de frequentie van controles en het selecteren van de 
meest gepaste zorgverlener. Aangezien een groot deel van de opleiding plaatsvindt binnen de 
muren van gezondheidsinstellingen, praktijken en ziekenhuizen, willen wij in dit artikel 12 tips 
aanbieden om het werkplekleren te ondersteunen.
Tip 1 Ben u bewust van uw eigen ten aanzien van doelmatige zorg.(1, 2)
Uw eigen opvattingen over doelmatige zorg hebben grote invloed op of u aandacht besteedt aan 
doelmatigheid. Vragen die u zichzelf kunt stellen zijn: Hoe staat u ten opzichte van doelmatige 
zorg en welke taak ziet u voor u zelf binnen doelmatigheid van zorg? Wie is in Nederland 
verantwoordelijk voor het zinnig gebruik van de zorg, en welke andere spelers (overheid, 
zorgverzekeraars, rechtelijke macht, burgers) spelen hierbij een rol? In het begeleiden van AIOS 
is het ook raadzaam deze ideeën over doelmatige zorg met AIOS te bespreken, en AIOS te 
stimuleren over hun verantwoordelijkheden ten aanzien van toegankelijkheid en betaalbaarheid 
na te denken. Sommige AIOS zijn continu bezig met thema’s zoals over-diagnostiek, verspilling, 
en patiënt-voorkeuren en bestempelen zichzelf als ‘doelmatige dokters’ terwijl anderen twijfelen 
óf er überhaupt een rol weggelegd is voor dokters in het toegankelijk en betaalbaar houden van 
de zorg. Het besteden van aandacht aan het thema doelmatigheid in de praktijk wordt 
bemoeilijkt door concurrerende leerdoelen en tijdgebrek. AIOS zullen in de praktijk, indien de 
mogelijkheid bestaat, advies in winnen bij supervisoren welke op basis van eerdere ervaringen 
waarschijnlijk akkoord zullen gaan met hun voorgestelde beleid. Dit zijn vaak begeleiders die 
soortgelijke opvattingen hebben ten aanzien van welke zorg ‘zinvol’ is. 
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Tip 2 Stel kritische vragen over doelmatigheid.(1)
Kritische vragen stellen is een veelgebruikte techniek om het doelmatig denken op de werkplek 
te stimuleren. ‘Welke andere beeldvormende technieken heb je overwogen?’ en ‘wat ga je doen 
bij een twijfelachtige uitslag?’, ‘wat zijn de voordelen en risico’s van een afwachtend beleid?’ zijn 
veel voorkomende vragen om AIOS te stimuleren om na te denken over het nut of de noodzaak 
van aanvullend onderzoek en inzicht te krijgen in de lijn van redeneren. Belangrijk is dat er 
ruimte is om de redenering te bespreken in een specifieke casus waarbij context factoren het 
beleidsvoorstel beïnvloeden. Supervisoren kunnen dit proces stimuleren door zelf, gevraagd of 
ongevraagd, hun redenatie te delen en aan te geven waarom ze bij hun patiënt bepaalde keuzes 
hebben gemaakt.  
Tip 3 Wees u bewust van uw functie als rolmodel voor het leveren van doelmatige zorg.(1-3)
AIOS leren in de dagelijkse praktijk door zorg te leveren en te leren van hun ervaringen. 
Daarnaast zien ze dagelijks u als supervisor zorg leveren. Het is belangrijk te beseffen dat hoe 
de huidige specialisten omgaan met doelmatigheid een grote invloed heeft op hoeveel en wat 
AIOS leren over dit onderwerp. AIOS die worden opgeleid in een vakgroep waarbij de 
heersende opinie is dat doelmatigheid niet de verantwoordelijkheid van de artsen is, zal veel 
lastiger kritisch nadenken over zijn of haar eigen rol binnen doelmatigheid. Daarnaast kunnen 
AIOS veel leren van supervisoren die in hun klinisch redeneren het belang van patiënt en 
maatschappij meewegen. 
Tip 4 Geef AIOS de ruimte voor het vervolgen van eigen beleidsvoorstellen.(2)
AIOS geven aan veel te leren van supervisoren waarbij ze, binnen de kaders van patiënt-veiligheid, 
hun eigen beleidsvoorstel mogen vervolgen. Supervisoren kunnen aangeven dat ze het zelf anders 
zouden doen, en toelichten waarom ze het anders doen, en toch de AIOS de vrijheid geven hun 
voorstel te vervolgen. In bovenstaande casus is het bijvoorbeeld maar zeer de vraag of feceskweken 
gaan bijdragen aan het herstel van deze patiënt. Het is leerzaam om nadien samen met de AIOS 
terug te kijken wat de voor en nadelen van het gekozen beleid zijn, en wat er geleerd is van de 
casus. Hierbij hoort ook het bespreken van verklaarde (op basis van context) en onverklaarde (op 
basis van willekeur) praktijkvariatie. 
Tip 5 Betrek AIOS in discussies rondom complexe casuïstiek.(2)
Op de werkvloer komen regelmatig situaties voor waarbij er veel discussie mogelijk is. Denk 
daarbij bijvoorbeeld aan het uitvoeren van een complexe operatie bij iemand in slechte conditie 
of een patiënt die een bepaalde behandeling wil. Voor het leerproces van de AIOS is het van 
belang dat zij mee kunnen praten in discussies, ook als deze multidisciplinair van aard zijn. 
Sommige AIOS ervaren dat hun inbreng niet gewaardeerd wordt of weten zelf niet goed of ze in 
de positie zijn om hun mening te delen.
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Tip 6 Stimuleer AIOS om advies in te winnen buiten de vakgroep.(2, 4)
Mensen uit een ander discipline kunnen vaak belangrijke inzichten geven ten aanzien van welke 
zorg gepast is voor een patiënt. Denk bijvoorbeeld aan het bellen van een fysiotherapeut in het 
kader van revalidatie, het bellen van een klinisch chemicus over de interpretatie van een 
bloeduitslag, of maatschappelijk werk over het netwerk van de patiënt. Op de werkplek kunnen 
AIOS veel leren van andere beroepsgroepen of specialisaties als er onderling contact is. Dit lukt 
vaak makkelijker binnen kleinere organisaties of ziekenhuizen, maar is juist ook waardevol 
binnen een grotere organisatie. Voor supervisoren is het van belang deze externe expertise te 
erkennen en AIOS te stimuleren contacten te leggen buiten de vakgroep. 
Tip 7 Vraag/zoek spiegel-informatie en gebruik deze voor reflectie. (1, 4)
In sommige domeinen is er informatie voorhanden welke inzicht geeft in het aantal verwijzingen, 
aanvraaggedrag, voorschrijfgedrag of het optreden van complicaties. Deze data kunnen, mits op 
de juiste manier gepresenteerd en geïnterpreteerd, inzicht geven in het functioneren van het team 
of individu. Ze zijn het startpunt voor reflectie op het eigen handelen, maar moeten we aan een 
aantal basisvoorwaarden voldoen. Deze basisvoorwaarden voor een zinvolle kritisch reflectie is 
de beschikking over achtergrondkennis, eventuele verschillen tussen aanvragers, adequate 
dossiervoering en een veilige omgeving waarin het doel kwaliteitsverbetering is. Valkuilen zijn 
aannames dat: 1) minder aanvragen beter is, 2) het doel kostenbesparing is, of dat 3) 
praktijkvariatie onwenselijk is. Er kan gekozen worden voor een collectieve format zodat AIOS 
en supervisoren gezamenlijk inzicht krijgen in hun eigen handelen, of voor een format waarbij 
er kleine groepen worden gemaakt, gebaseerd op opleidingsjaar of aandachtsgebied. Belangrijke 
overwegingen hierbij met name de mate van het creëren van veilige omgeving, het belang van 
transparantie en de toegang tot medische expertise. 
Tip 8 Maak variatie tussen collega’s bespreekbaar.(2, 3)
Als medische professional is het van belang om kritisch te kunnen kijken naar het eigen werk en 
het werk van collega’s. Er is waarschijnlijk geen AIOS of specialist welke zal ontkennen dat er 
verschillen zijn tussen dokters. We maken hierbij onderscheid tussen ‘gewenste praktijkvariatie’ en 
‘ongewenste praktijkvariatie’. De grenzen tussen deze twee soorten praktijkvariatie zijn op papier 
eenvoudig, gewenst is alles wat valt onder de noemer ‘meerdere wegen die naar Rome leiden’ en 
ongewenst is ‘zorg waarvan bekend is dat het ongepast of schadelijk is, of zorg ‘die niet verklaard 
kan worden door de context van de situatie’. Echter, in de praktijk kunnen deze twee soorten dicht 
bij elkaar liggen en is het voor AIOS niet altijd duidelijk of praktijk variatie gewenst of ongewenst 
is. Bespreek met AIOS welke variatie ze zien, en probeer door middel van een gesprek te achterhalen 
1) of men het onderscheid kan maken en 2) op basis waarvan de AIOS het onderscheid maakt. 
Mocht u een stapje verder willen, dat zou ook het bespreekbaar maken van variatie en het omgaan 
met verschillende supervisoren een onderwerp van gesprek kunnen zijn.
12 Tips voor het opleiden in doelmatigheid van zorg
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Tip 9 Bespreek altijd expliciet de hulpvraag van de patiënt.(3, 4)
Het formuleren van een hulpvraag door de patiënt, eventueel met hulp van de AIOS, is essentieel 
om zorg te leveren welke ‘waardevol’ is. Helaas blijkt in de hectiek van de dag vaak de klacht 
‘patiënt heeft diarree’ een meer prominente rol te spelen dan een eventuele hulpvraag ‘patiënt wil 
voorkomen dat de geplande hartkatheterisatie geannuleerd wordt’. Het is voor supervisoren 
belangrijk om AIOS te stimuleren inzicht te krijgen in de voorkeuren, verwachtingen en wensen 
van de patiënt. Sommige verwachten van patiënten zijn echter niet erg realistisch bijvoorbeeld 
‘ik wil zekerheid dat ik geen kanker heb’ en het is dan ook van groot belang dat, liefst in een vroeg 
stadium, er met patiënten gesproken wordt over de mogelijkheden en grenzen van de zorg. 
Tip 10 Let’s talk about money.(1, 2, 4)
Maak geld bespreekbaar, zowel in uw eigen (observeerbare) consultaties als tijdens overdrachten, 
supervisie-momenten en vergaderingen. Denk bijvoorbeeld over het spreken over een eigen risico 
of eigen bijdrage voor patiënt, wie opdraaft voor zorgkosten van onverzekerde patiënten en financiële 
verschillen tussen behandelingen. Er zijn hierbij 2 belangrijke struikelblokken; 1) veel van deze 
kennis ontbreekt bij AIOS en medisch specialist en is lastig te verkrijgen voor artsen, 2) praten over 
geld lijkt haaks te op ons doel om ‘de beste zorg voor de patiënt te leveren’ en het behouden van een 
vertrouwensrelatie met de patiënt. Toegang tot kennis over kosten (zorgverzekeringen, 
betalingsstelsel, financiële structuur van ziekenhuis met MSB of loondienstconstructie) is niet altijd 
voorhanden, echter er zijn een aantal cursussen voor specialisten en AIOS beschikbaar of een 
medisch manager kan gevraagd worden inzicht te geven in de financiële situatie van een afdeling. 
Daarnaast is het ook wenselijk om, met name de ouderejaars AIOS, openheid van zaken te geven 
ten aanzien van financiële stromingen binnen de vakgroep. Het is een vaardigheid om kosten (voor 
patiënt en maatschappij) met patiënten te bespreken zonder de arts-patiënt relatie schade toe te 
brengen. De kwaliteit van de Nederlands zorg staat hoog aangeschreven en gelukkig zijn kosten niet 
leidend in het maken van beslissingen in de zorg. Aan de andere kant is het van algemeen belang 
dat we de zorg betaalbaar en toegankelijk houden voor alle Nederlanders. Artsen die ervaring 
hebben met het bespreken van kosten met patiënten erkennen het delicate karakter, maar geven aan 
dat patiënten het waarderen en het de arts-patiënt relatie verstevigd. Indien er collega’s zijn die zich 
vertrouwd voelen met het bespreekbaar maken van kosten in de spreekkamer, kan een ‘kijkje in 
andermans keuken’ wellicht uitkomst bieden. 
Tip 11 Neem als vakgroep een collectief standpunt in.(2)
Hoe gaan we om met eisende patiënten? Hoe streng houden we vast aan gestelde criteria? AIOS 
merken op de werkvloer dat er veel verschillen zijn rondom het interpreteren van afspraken of 
het omgaan met concurrentie tussen ziekenhuizen. Dit maakt het lastig om zich aan te passen en 
te reflecteren op doelmatige zorg. Een voorbeeld is het geven van een bloedtransfusies bij iemand 
met klachten en een grenswaarde-HB of het behandelen van de subklinische hypothyreoïdie. 
Ook zijn er situaties waarbij patiënten een bepaalde ondoelmatige behandeling eisen en bij het 
547880-L-bw-Stammen
Processed on: 16-9-2020 PDF page: 129
129
weigeren van het inwilligen van dergelijk verzoek een ander ziekenhuis of praktijk contacteren. 
AIOS kunnen in grote mate van zelfstandigheid met dergelijke casussen omgaan indien er een 
afdelingsbeleid is dat leiding geeft.  
Tip 12 Maak gebruik van onderwijskundige ondersteuning.(1, 3)
De banden tussen opleiders, opleidingen en onderwijskundige zijn vaak niet zichtbaar maar wel 
aanwezig. Indien u zichzelf beter wil bekwamen in het opleiden in doelmatigheid, zoek dan 
onderwijskundige ondersteuning. Dit kan in de vorm van docent professionalisering, externe 
expertise, of onderwijskundige literatuur.
Referenties
1. Stammen LA, Driessen EW, Notermans C, Scheele F, Stassen LPS, Stalmeijer RE. How Do Attending 
 Physicians Prepare Residents to Deliver High-Value, Cost-Conscious Care? Acad Med. 2019.
2. Stammen L, Slootweg I, Stalmeijer R, Janssen L, Stassen L, Scheele F, et al. The Struggle Is Real: How 
Residents Learn to Provide High-Value, Cost-Conscious Care. Teach Learn Med. 2019;31(4):402-11.
3. Stammen LA, Janssen LM, Bressers G, Driessen EW, Stassen LP, Stalmeijer RE, et al. A wealth of 
opportunities: an ethnographic study on learning to deliver high-value, cost-conscious care. medRxiv. 
2019:19011916.
4. Stammen LA, Stalmeijer RE, Paternotte E, Oudkerk Pool A, Driessen EW, Scheele F, et al. Training 
Physicians to Provide High-Value, Cost-Conscious Care: A Systematic Review. JAMA. 
2015;314(22):2384-400.
12 Tips voor het opleiden in doelmatigheid van zorg
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Medical education has the potential to curb health care costs and enhance health care quality. To 
capitalize this potential, it is important to unravel how medical residents are currently trained, 
how training can be supported, and which factors hinder or facilitate learning to deliver high-
value, cost-conscious care (HV3C). Insight into these issues can help medical education to fulfill 
its task of training physicians for their role in sustainable health care.
Given the importance of high-value, cost-conscious care for the sustainability of health care and 
the essential role of (future) physicians in this endeavor, this dissertation investigates the role of 
medical education in the training of high-value, cost-conscious care delivery using the following 
research questions:
1. Which elements of educational interventions are effective to train (future) physicians in 
the delivery of high-value, cost-conscious care?
2. How do residents approach the delivery of high-value, cost-conscious care in daily practice?
3. How do supervisors aim to train residents in the delivery of high-value, cost-conscious care?
4. How is the workplace setting related to residents’ high-value, cost-conscious care delivery?
1 Which elements of educational interventions are effective  
 to train (future) physicians in the delivery of high-value,  
 cost-conscious care?
Knowledge transmission & reflective practice
Various educational interventions have been implemented as strategies to train physicians, 
residents, and medical students in HV3C-delivery. In Chapter 2 we explored which elements of 
educational interventions are effective in training (future) physicians. We concluded that two of 
the three important ‘mechanisms of action’ in these educational interventions are aimed at 
knowledge transmission and stimulating reflective practice.1 Knowledge transmission often 
contains information on health care costs or on the appropriate health care services for specific 
patient cases. Knowledge transmission can effectively improve knowledge of health care costs 
and general health care economics, knowledge regarding evidence-based medicine, and 
knowledge regarding patient preferences. The goal of knowledge transmission is to help trainees 
identify how different health care services relate to value, both considering the individual patient 
and the society as a whole. Reflective practice can be used to critically appraise delivered care, 
helping physicians to gain insight in behavioral patterns and practice variation. Nguyen et al. 
1  The third ‘mechanism of action’ is the supportive environment and will be discussed separately.
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Pursuing High-Value, Cost-Conscious Care
defined reflection as “attentive, critical, exploratory and iterative interactions” where the focus 
lies on understanding and changing one’s thoughts and actions.2 Reflective practice is associated 
with deep learning and understanding3 and demands an open and tolerant manner, with trainees 
or physicians that can create a non-judgmental setting.4 In order to utilize reflective practice to 
train HV3C-delivery it is important that it does not focus on volume without taking case specific 
information into account in order to determine appropriateness.
Supportive environment
Although knowledge transmission and reflective practice are essential for the delivery of high-value, 
cost-conscious care, our research indicated that in order to reach educational ‘interventions’ full 
potential a supportive environment should be present. This supportive environment entails that the 
goals of HV3C-delivery should be shared within the workplace-based environment. In medical 
educational literature, the lessons learned through the process of socialization are described as a 
hidden curriculum. Although the hidden curriculum is a powerful determinant of learning in 
general, it is known to be extremely influential in transferring norms and values to the trainees. 
Therefore, educational interventions should focus on the culture present since education is far less 
effective without a supportive environment that validates formal lessons. How the workplace 
environment influences the learning of HV3C will be described more extensively on page 151.
2  How do residents approach the delivery of high-value,  
 cost-conscious care in daily practice?
Our research identifies that residents can influence their training by engaging in valuable learning 
opportunities in daily practice. Their personal attitude to the concept of HV3C is an important 
factor that influences their learning. Chapter 3 describes a spectrum of different resident 
attitudes. The spectrum ranges from ‘the frugal type’, who is always concerned with HV3C, to 
the ‘costs-are-not-on-my-mind’ type, describing the resident who is ‘not bothered’ by financial 
concerns. In between, we identified a group with a more moderate attitude that can be described 
as mindful of HV3C but seems to find it difficult to prioritize it along with other tasks in daily 
practice. These residents are illustrated by this participant’s quote: “It’s our responsibility to 
deliver HV3C but…” Although the pressing crisis of health care costs might render it impossible 
for the ‘not bothered’ residents to maintain their stance, this study highlights the importance of 
accounting for residents’ HV3C attitude during their training. For training purposes, it is 
important to identify if residents feel familiar with a certain approach and to deliberate with 
residents on how it influences their care delivery and training. Although we did not focus on why 
residents favored a certain approach, the literature describes how the values of the community 
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influence the residents’ values, leading to an increased interest in the supervisors’ and other health 
care professionals’ approaches. Communal values are part of the hidden curriculum that is well-
described in the medical educational literature.
3 How do supervisors aim to train residents in the delivery  
 of high-value, cost-conscious care?
Supervisors play an important role in the training of residents as they supervise, demonstrate, 
guide, advise, role model different skills, techniques, attitudes and ‘knowledge’, in the workplace-
based environment (Chapter 4). In Chapter 4 we set out to identify how supervisors aim to train 
residents to deliver high-value, cost-conscious care.
Supervisors’ approach to teaching HV3C
Similar to residents, supervisors also displayed idiosyncratic approaches to HV3C in their own 
care practices. These approaches influenced the extent to which supervisor prioritized HV3C in 
training their residents.
Although postgraduate medical training is more and more focused on faculty development of 
supervisors5 (i.e. training physicians in their role as clinical trainers) supervisors do not seem to 
incorporate many different teaching methods for HV3C-training. Supervisors mentioned using 
three teaching methods for residency training in HV3C: Socratic questioning (critically questioning 
medical decisions), setting limits (especially for more junior residents, e.g. specifying which tests 
could be ordered) and role modeling. Especially role modeling is known to be a potent source of 
learning within the clinical workplace.6 As residents learn through participation in day-to-day 
clinical practice, observing their supervisors is an important learning mechanism.6 However, role 
modeled behavior can lead either to very positive learning outcomes or lasting negative outcomes. 
As such it is important that supervisors are aware of the HV3C behavior that they display to residents.
Factors limiting supervisors’ attention to HV3C during residency training
Supervisors described their own lack of knowledge regarding health care costs as one of the main 
factors limiting their attention to HV3C during residency training. This finding strongly 
resonates with current research pointing to knowledge of costs-deficits and issues regarding 
transparency and accessibility of price composition.7-9 Simultaneously, lack of feedback and 
feedback data on for example cost of care and test ordering behavior, hampered supervisors’ 
reflection on their own HV3C practice.
General Discussion
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Typically, supervisors described the challenge of discussing health care costs with patients, 
something which is often observed by residents. Residents are aware of the lack of comfort with 
cost-conversations and claim that over 20% of clinicians in their training environment feel that 
it is not their role to discuss costs of tests or treatment with patients.9
All in all, our findings highlight that to create a learning environment in which HV3C is 
supported, supervisors’ approach, HV3C practice and supervisory and role modeling skills 
require attention.
4 The influence of the workplace setting on high-value,  
 cost-conscious care training.
Health care professionals and support staff are part of the workplace setting and are 
consciously or unconsciously involved in teaching. Residents collaborate with professionals 
outside their own department and are exposed to various resources and organizational 
structures. Multiple studies in this dissertation underpin the importance of the support given 
to HV3C training present in the workplace setting.9
Supportive organization
An HV3C supportive environment is characterized by the presence of the goal to deliver HV3C 
shared by members of the workplace. Chapter 2 concluded that if an educational intervention 
focuses on formal education alone and therefore does not reflect a shared idea of how care 
delivery can be improved, its effect is limited. This supportive environment is essential for both 
knowledge transmission and reflective practice. Besides support from ‘working staff’, our review 
concluded that support on the macro level is also crucial. On this level, organizational structure 
was often perceived to frustrate the delivery of HV3C. It could be local, for example the pressure 
to adhere to guidelines10 or a focus on volume rather than quality, or national, for example health 
legislation that increased the fear of malpractice suits.11,12 Other organizational factors that might 
influence HV3C delivery are the bureaucratic structure,13,14 workload,13,15 availability of 
resources,16-18 and access to and transparency of health care costs.19,20 A survey of pediatric 
training faculty and residents indicated that the lack of hospital support was the largest barrier 
to teaching HV3C.5 Support in the residents’ workplace setting through resources and expertise 
(Chapter 3) is vital for HV3C training. Small and middle-sized hospitals/institutions were more 
likely to create opportunities to use the available resources and expertise. Consequently, residents 
described receiving more feedback and background information regarding the appropriateness 
of clinical decisions and better inter- and intra-professional collaboration in these hospitals/
institutions.
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Supportive training program
The elements described above (approaches, teaching methods, dealing with obstacles) are all 
features of the environment in which residents work and train. Our results demonstrate that 
exposure to variation between health care institutions and departments (Chapter 3) can offer 
HV3C learning opportunities. Residents can use observed variation to critically assess care 
delivery in terms of HV3C. Some supervisors exposed residents deliberately to variation to 
educate residents about the complexity of health care. Some residents, however, were confused 
by variation, especially when there was no clear line of reasoning between different decisions. The 
training program could facilitate residents’ learning by promoting involvement in decision-
making. Residents said that they felt unsure if engaging in discussions on appropriateness in 
complex cases would be valued. Yet, where residents were involved, these situations were 
considered as important teaching moments for HV3C delivery, especially when the resident was 
given the opportunity to pursue their own proposed treatment plan. Uncertainty,21 fear of 
missing a diagnosis,22 and time pressure23 are known forces that hinder HV3C delivery and make 
residents struggle with HV3C. Discussing these topics, most often initiated by the supervisor, 
can help resident to reflect on which forces influenced their medical decision-making.
Clinical learning opportunities
In the workplace setting, opportunities lie in asking critical questions to unravel the line of 
reasoning and explore alternatives in diagnostic, treatment, and follow-up processes. Taking a 
critical attitude to what can be considered appropriate and balancing the pros and cons of 
services are valuable exercises for residents. We observed that clinical decision-making was often 
based on assumptions, regarding the guideline recommendation, the patient’s preference, or the 
associated health care costs. Sometimes, these assumptions were transferred from one person to 
the other, without the recipient checking the background of the information shared, leading to 
wide-spread misconceptions regarding the motives for care delivery.
Our observations of residents (Chapter 5) made it clear that they were reluctant to express 
criticism of decisions made by colleagues (Chapter 6). Even when care delivery by colleagues 
required clarification, the friendly atmosphere made it difficult to exploit these conversations to 
their full potential, possibly in fear of offending others. Although critical comments were made, 
they rarely led to an open review of care delivery and consequently did not translate into valuable 
teaching moments for residents. 
General Discussion
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Conditions for knowledge transmission: Knowledge of patient preferences, knowledge of costs and general 
health economics, knowledge of scientific evidence.
Conditions for reflective practice: Non-judgmental setting, open & tolerant environment, focus on 
quality not on volume/costs.
Supportive environment
Conditions for supportive practice: HV3C is a shared goal, role models are present, macro level support, 
critical attitude.
Role of resident Residents’ attitude
Always on my mind (Frugal type) HV3C is the heart of being a ‘good’ physician.
Important but… Hard to prioritize (gaining medical expertise, time management, 
conflict avoidance), not always desirable.
Not on my mind Patient determines quality and need.
Role of supervisor Supervisors’ attitude determines
Priority given to HV3C training Importance of HV3C, awareness of role as clinical teacher.
Feedback on HV3C delivery Insight into own HV3C delivery.
Perceived obstacles to  
HV3C delivery
Reluctance to discuss HV3C with patients, lack of knowledge 
regarding health care costs.
Supervisors’ methods
Socratic questioning Open-ended questions, deducing the reasoning behind decisions.
Setting limits Restrict residents’ autonomy.
Demonstrating HV3C behavior Communicating decisions, exploring alternatives, critical attitude 
toward colleagues.
Role of workplace- 
based setting
Supportive training program
Interaction with supervisor Reduce anxiety (external pressure, uncertainty), reflect on necessity. 
 Involvement in decision-making Invite to share ideas, determine own course of action. 
 Practice variation Differentiate between warranted and unwarranted care, ask critical 
questions. 
Training context
Presence of institutional policy Agreements on HV3C issues (cut-off values, dealing with demanding 
patients). 
 Availability of resources & expertise Inter- & intra-professional collaboration, presence of supporting 
information, expert feedback. 
Clinical learning opportunities
Answering questions about HV3C What can be considered appropriate care? 
 Checking assumptions Checking assumptions regarding costs of care, patient preferences 
and recommendations. 
 Expressing criticism Mention concerns regarding appropriateness of delivered care, 
provide insight into line of reasoning. 
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Position of this dissertation in the field of medical education
If doctors don’t fix the problem of health care, they shouldn’t be outraged
when outsiders try to do it for them (Jauhar, New York Times, Sept 11, 2019)
Medical education has the task of training medical students for the end-goal of becoming 
independent and competent physicians. Competent physicians meet the expectations of society. 
Competency frameworks commonly used for training have been developed based on these 
expectations. Besides the expectations of society, medical education also has the responsibility to 
integrate societal needs into training programs.24 This translation of societal needs into medical 
education is defined as social accountability (Box 1) and is not limited to HV3C delivery 
specifically but also applies to patient safety, quality improvement, empathy, shared decision-
making, and patient empowerment.1
Box 2: WHO definition of social accountability
Social accountability of medical schools is the obligation to direct their education, research and service activities to addressing 
the priority health concerns of the community, region, and/or nation they are mandated to serve. Priority health concerns are 
to be identified jointly by governments, health care organizations, health professionals, and the public.
World Health Organization, Division of Development
of Human Resources for Health. Defining and Measuring
the Social Accountability of Medical Schools. Geneva:
World Health Organization 1995.1
Although it might make sense to directly link the importance of medical education to the 
quality and affordability of health care, their goals have not yet been properly aligned.25-27 To 
understand the challenges that face the field of medical education, it is important to understand 
the history that is linked to the professional development of physicians. Historically, the 
medical profession was self-regulatory, based on the concept of the ‘noble’ physician who 
knew best and practiced autonomously to serve society.24,28 As a result of issues regarding 
harmful practice, practice variation and wasteful care, physician autonomy has been contained. 
Nowadays it has become a matter to be solved through a system based on accountability, 
measurements, and the standardization of care. This shift is often perceived by physicians as 
a culture of distrust, reduced autonomy, and unnecessary bureaucracy.28 Recent concerns 
regarding rising health care costs, the increasing power of insurance companies, and a narrow 
understanding of quality of care have resulted in a demand for a new shift. Claims have been 
made that this next shift should be a moral one, with physicians functioning completely 
General Discussion
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transparently, openly identifying themselves as a cog within the machine, focusing on 
collaboration and common goals aimed at improving health care for both the individual 
patient and society as a whole. Combining the pros of both eras, physicians still fulfill an 
important role in the new system. This would mean that harmful practices, practice variation, 
and wasteful care should be reduced through the self-regulatory skills of physicians. To achieve 
this goal, physicians should be trained as socially responsible doctors and self-regulatory health 
care professionals, who are conscious of their role in the general health care system.9,24,29,30 
HV3C is one of the topics that is essential for socially responsible doctors and deserves a more 
prominent place in medical training.
Residency training influences practice behavior even long after physicians have left their training 
environment.31,32 Postgraduate medical education is therefore an interesting starting point to 
train self-regulatory physicians who are able to take responsibility for the course of health care in 
general. Our research supports this movement by emphasizing the importance of workplace-
based learning in the development of physicians’ HV3C delivery and the important role residents 
have in seizing learning opportunities. Additionally, the societal demand for training residents 
to consider health care costs and to reduce wasteful practices might be supported by the research 
in this dissertation. Although formal education, including knowledge transmission and reflective 
practice, is essential, most of the physician’s identity lies in the normative rules regarding behavior 
and responsibility that are transferred to the trainees.33,34 These normative rules start a process of 
moral enculturation which is the core of the hidden curriculum. Therefore, the essence of HV3C 
training combines formal education with a supportive environment (the hidden curriculum), 
sharing the values and responsibilities of socially responsible physicians.34 Besides a change in the 
medical profession and medical training, the macro system that should support quality of health 
care potentially misses its main goal of improving quality of care, since physicians aiming to 
deliver HV3C experience a lack of support on the macro level. In general, medical education 
should target the hidden curriculum in all attempts to train physicians since the process of 
socialization is a powerful force that rarely is taken into account. Although improving the macro 
system is beyond the scope of this dissertation, we did indicate opportunities to support medical 
education and the medical profession in HV3C delivery. Areas of attention would be the financial 
payment structure for health services, alternative measurements of high-quality care, and a legal 
system that takes fear of legislation, defensive medicine and patient education into account.
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“So, what is value, and who decides?” Lisa Rosenbaum, March 7, 2013.
A central theme in this dissertation is value within the health care system. The concept of 
value depends heavily on who is asked to define it. The shift toward patient-centered care, 
characterized by increased patient involvement in decision-making and growing emphasis 
on the importance of patient autonomy,35 raised awareness of the patient’s perspective on 
value. Literature is divided regarding the relation between patient preferences and high-
value, cost-conscious care. Shared decision making (SDM) literature claims that correct 
administration of SDM-principles for treatment options increases the delivery of high-value 
care. Treatment options in such cases are based on the latest scientific evidence and are 
selected based on their appropriateness.36 However, not all medical decision-making has 
such demarcated set of suitable testing, imaging or treatment for a symptom or disease. 
Furthermore, it is known that patients value imaging techniques, even when evidence-based 
medicine identifies imaging as unnecessary.37,38 Additionally, when patients visit the 
emergency department, doing a CT scan increases patient satisfaction more than a physical 
examination.39 With this knowledge, it becomes apparent that centering a health care 
system on high-value care from the patient’s perspective could fasten or hamper HV3C-
delivery. If patients request options that are not suitable for their symptom or disease this 
could create tension between the physicians’ obligations. Physicians are obliged to correctly 
inform, guide, and support the patient during their journey through the health care 
system40,41 while preventing patients from harm, respecting their personal preferences and 
safeguarding the sustainability of health care. Unfortunately, ‘do no harm’ and patient 
preferences do not always go hand in hand, and even if they do, that does not necessarily 
result in sustainable health care. Physicians may find these conflicting obligations, formally 
described in professional competence frameworks,42,43 the Hippocratic oath41, and in 
medical codes40,44 difficult and perhaps impossible to balance. It raises the question of who 
should have the final say when it comes to care delivery and the patient’s desire for certain 
diagnostic services or treatment. Some would say that patients can decide for themselves 
what can be considered valuable health care, after being correctly informed about the pros 
and cons,40,44 even if these decisions are of questionable value in terms of the medical 
profession, or harmful to the sustainability of health care. If patient preferences lead care 
delivery, there might be a group of patients who prefer dubious care and who are not open 
to their physician’s advice or are not susceptible to scientific evidence.26
“Once a patient has decided that something is necessary, challenging
that perception with evidence is no easy feat.” (Lisa Rosenbaum26)
General Discussion
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Others would plead that it is the physician’s duty to prevent unnecessary antibiotic or pain 
medication prescriptions and that the physician ‘knows best’ in some situations. But how can 
physicians determine if they are allowed to ‘know best’ and if they are permitted to refuse treatment 
to their patients, even after patients have received extensive information about the potential harm 
and are deemed capable of making a decision? And what if reassured patients, even as a result of 
unnecessary additional tests, feel happier, less stressed and confident about their personal health? 
Can we still claim that these tests are unnecessary? This is especially difficult when the scientific 
claims regarding diagnostic/treatment options seem to be continuously discussed26 without clear 
recommendations. Therefore, it is not surprising that some physicians are willing to concede to 
patients wishes, not in the least as a result of lawsuits and complex discussions. The medical 
profession should participate in the discussion who determines high-value care. The challenge lies 
in identifying under which circumstances it is possible to meet patient expectations without 
delivering (too much) wasteful or harmful care, and letting patients determine what can be 
considered ‘high-value care’ themselves. Physicians should reflect on their personal interests, 
motives, and how these interests influence their medical decision-making. Exploring where 
patient preferences and physicians’ responsibilities can coexist is impossible to dictate and should 
be assessed in the context of a specific case. In HV3C delivery, deliberating on such topics with 
peers, trainees and patients could be helpful in determining where conflicts of interest occur.
Practical implications
The practical implications of this dissertation are discussed in Chapter 6 (tips for training 
residents in HV3C delivery). An overview of these tips is presented below in Table 9.
Table 9: 12 tips for training high-value, cost-conscious care in the clinical setting 
Tip 1 Reflect on the personal stance of residents and supervisors.
Tip 2 Ask and answer critical questions regarding future and past care delivery.
Tip 3 Be aware of the important role of supervisors in residency training.
Tip 4 Provide opportunities to pursue proposed diagnostic and treatment plans.
Tip 5 Engage medical students and residents in discussions regarding complex cases.
Tip 6 Stimulate residents to seek external expertise and build interprofessional collaborations.
Tip 7 Apply utilization data to reflect on personal and collective care delivery.
Tip 8 Use practice variation as a starting point for discussing what care is deemed appropriate.
Tip 9 Encourage residents to explicate patient preferences and expectations of the health care system.
Tip 10 Talk about health care costs with patients.
Tip 11 Discuss within the department how to deal with demanding patients and guideline adherence.
Tip 12 Seek to expand teaching methods to training during supervision. 
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Limitations
We used various methods to explore how medical students, residents and physicians learn to 
deliver high-value, cost-conscious care. This dissertation combines several qualitative methods 
to answer the overarching research question. Our results are thus built on knowledge of effective 
educational interventions and theory and descriptions of how residents are trained in HV3C 
delivery.
That this qualitative study is limited to the Dutch setting may potentially influence our results. 
Health care systems, insurance systems, legal systems, professional identities and social 
expectations are known to vary between countries and therefore national results will not 
always be transferable to foreign settings. Nevertheless, since many countries train residents 
in more or less similar manners, our findings might resonate with clinical educators, residents, 
medical students and educationalist outside the Netherlands. Although this dissertation aims 
to provide insight into how HV3C is trained in the postgraduate setting, due to the sheer 
number of training programs, not all the specialties were included in the studies performed. 
To address this limitation, we purposefully sampled participants from a range of training 
programs and aimed to identify how training is generally perceived and approached so that 
we had an overview of surgical, nonsurgical, hospital and non-hospital-based specialties. 
Among the participating training programs, our data demonstrated differences that might 
give specific information on different needs per residency program and warrants further 
research. Yet, since our aim was to gain a general understanding, we did not aim to further 
unravel how needs differed between programs, although this is relevant to providing tailored 
support to residency programs. To explore different needs per training program and learn 
from ‘best practices’, further research is necessary.
A recurrent limitation in this dissertation is the different conceptions of HV3C and the presence 
of social desirability related to the increased attention for HV3C. By sharing a formal definition 
with all participants, we aimed to prevent confusion regarding the topic of our research. Due to 
the increasing societal awareness for HV3C delivery and training, participants might have valued 
HV3C more positively. We aimed to limit this influence by asking participants to underpin their 
attitudes and experiences with examples from daily practice. In our ethnographic study, we put 
much effort into getting acquainted with the participants and stretching the time our study took 
place in the department. In doing so, we aimed to gain access to daily routines and approaches 
to HV3C delivery and limit the influence of social desirability.
Data analysis is known to be influenced by the background of the researchers, which is why we 
included a reflexivity section in the general introduction. Doing research on residency training 
while being admitted to a residency training program colored our data analysis and can be 
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considered both a strength and a limitation of this PhD project. The presence of a stable team of 
experienced researchers and clinicians, combined with several co-authors for all studies, led to 
fruitful discussions about the data analysis process.
Another limitation worth mentioning is the subjectivity linked to HV3C. There is no objective 
cut-off point for HV3C and the appropriateness of health care services is debatable. In order to 
make claims regarding the appropriateness of services, knowledge of the specific case, context, 
examination and topic-specific medical knowledge must be present. Due to the absence of these 
factors, we did not judge whether the delivered care in this study meets the definition of HV3C 
but focused for example on how discussions regarding appropriateness were part of residency 
training or how residents were stimulated consider HV3C delivery.
Suggestions for further research
This dissertation was conducted with the aim of exploring how residents are trained in HVC3 
delivery. Future research is necessary to assess the current level of HV3C-delivery and should 
look further than attitudes and self-reported behavior of (future) physicians. Also, since medical 
students are the residents of the future, it is interesting to gain understanding of when medical 
education should introduce HV3C in the medical curriculum and how undergraduate and 
postgraduate training could complement each other. However, it is important to bear in mind 
that the level of complexity of determining what can be considered HV3C might need to be 
reduced in order to avoid confusing novice medical students. Future research could focus on the 
timing, level of complexity and alignment with the postgraduate program.
This dissertation is only a first small step in unraveling how physicians learn to deliver high-value, 
cost-conscious care. For the field of medical education, it remains important to further explore 
the influence of the environment in HV3C training. Although our research focused on HV3C 
delivery, it might be valuable to combine it with other themes (for example: patient safety, 
empathy, shared decision-making) since these themes are also strongly influenced by the 
environment in which physicians are trained. It could be wise to develop an educational 
intervention to improve training in the workplace-based setting. As we concluded in Chapter 5, 
an external expert might be useful to pose critical questions and identify any knowledge deficits 
present in the department. In such a design, training should be tailored to the needs of both staff 
members and residents and should focus on making HV3C a topic that is propagated by the 
entire department.
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Table 10: Areas of future research
1. Research on HV3C delivery in practice, beyond self-reported behavior and attitudes.
2. Focus on the undergraduate training program and its alignment to the postgraduate program.
3. Combine research areas in which the support of the environment is important for training.
4. Develop and assess educational intervention aiming to improve HV3C training and faculty teaching 
5. Include health care professionals in future research.
6. Explore differences in needs between residency training programs.
7. Focus on training adaptive physicians that can function as change agents.
In addition, in order to train faculty for their role in HV3C delivery it is important to acknowledge 
the socialization processes that are fundamental to ‘becoming faculty’.45 Since our research 
indicated that interprofessional collaboration with health care professionals is important, it 
might be necessary to focus more on the role of other health care professionals (for example 
nurses, physiotherapist, social workers etc.) in the training of residents and how they approach 
HV3C during their own clinical tasks.
In the limitation section, we discussed that our research data suggests differences between 
training programs. In order to provide tailored support to training programs, it might be worth 
considering differences between training programs and how these can be translated into HV3C 
training. Ultimately, future research should focus on the development of independent, critical 
health care professionals, who are able to adjust their training and care delivery on societal needs. 
Besides life-long learning to maintain high levels of skills and knowledge, physicians should be 
prepared to lead the profession in the ever-changing health care system. In order to create such 
leaders, it is important to focus on ‘how’ professionals learn and ‘from whom’ they learn, rather 
than focusing on ‘what’ is learned and ‘when’ it is learned. Again, it is likely that workplace-based 
culture is an important factor that deserves a key role in future research.
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Increasing costs of health care are a cause of concern to patients, governments, health economists, 
and the medical profession worldwide. Chapter 1 describes how these rising health care 
expenditures jeopardize the sustainability of health care systems that ensure acceptable, accessible, 
equitable, and affordable delivery of high-quality care. This dissertation explores how medical 
education can contribute to the delivery of high-quality care while simultaneously acknowledging 
rising health care costs. Medical education attempts to prepare physicians for their role in 
sustainable health care, as providers of high-value, cost-conscious care (HV3C). HV3C is care 
that aims to assess the benefits, harms, and costs of interventions and consequently to provide 
care that adds value.
This dissertation investigates the role of medical education in the training of high-value, cost-
conscious care delivery using the following research questions:
1  Which elements of educational interventions are effective to train (future) physicians in the 
delivery of high-value, cost-conscious care?
2  How do residents approach the delivery of high-value, cost-conscious care in daily practice?
3  How do supervisors aim to train residents in the delivery of high-value, cost-conscious care?
4  How is the workplace setting related to residents’ high-value, cost-conscious care delivery?
Chapter 2 aims to gain understanding of how and under what circumstances educational 
interventions may help practicing physicians, resident physicians, and medical students 
deliver high-value, cost-conscious care. Insight into this learning process is necessary to 
develop programs that train physicians in providing such care. Our realist review indicates 
that effective educational interventions rely on a combination of three elements: knowledge 
transmission, reflective practice and a supportive environment. Knowledge transmission 
entails knowledge of the general economics of health care and its costs, knowledge of patient 
preferences and scientific knowledge (medical expertise). Reflective practice aims to help 
physicians gain insight into their performance with the goal of influencing future behavior. 
Providing feedback, stimulating reflection, or a combination of both are used to prepare 
trainees for HV3C delivery. Finally, the presence of a supportive environment is characterized 
by the presence of a communal goal to deliver HV3C shared by clinical role models and 
teachers alike, and a culture of interprofessional collaboration in relation to high-value, cost-
conscious care. Our review concluded that besides support from ‘working staff’, support on 
the macro level, including the organizational structure is crucial.
Chapter 3 focuses on residents’ perception of HV3C training in the workplace-based setting. 
Residents from six different residency training programs participated in focus groups that 
discussed their training methods and how the learning environment can support workplace-
based learning. Influential factors in learning HV3C delivery operate on three levels: the 
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individual resident, the training program, and the workplace level. On the individual level the 
spectrum ranges from ‘the frugal type’ who is always concerned with HV3C to the ‘costs-are-not-
on-my-mind’ type, describing the resident who cannot be bothered by financial concerns. In 
between, we identified a group with a more moderate attitude that can be described as mindful 
of HV3C but seems to find it difficult to prioritize it along with other tasks in daily practice. 
These residents are illustrated by this participant’s quote: “It’s our responsibility to deliver HV3C 
but…” At the training program level, perceived determinants of learning include resident-
supervisor interactions, involvement in decision-making over time, and exposure to variation in 
care delivery. At the workplace level, learning depends on the availability of professional health 
care expertise and on the presence of institutional policy.
Chapter 4 deals with the key figures of supervisors, exploring how they aim to prepare residents 
for HV3C delivery. How they do this is based on the priority given to HV3C training, the 
presence of feedback on HV3C, and the supervisors’ perceived obstacles to HV3C delivery. 
Reluctance to discuss health care costs and a lack of knowledge of health care costs were often 
mentioned as barriers in training residents. Results further indicate that attending physicians use 
three methods to teach HV3C delivery: Socratic questioning, role modeling, and setting limits. 
Applying these methods supervisors, often implicitly, aim to train residents to deliver HV3C in 
the workplace setting.
Chapter 5 aims to unravel how the learning environment relates to the HV3C delivery by 
residents. We observed gynecology residents in daily practice delivering clinical care interviewed 
both residents and supervisors of the participating department. Our study identified how 
residents consider the risks, costs and benefits of health care services in practice and how the 
attending physician influences this process. We noticed that financial costs are rarely discussed 
in determining what care could be considered as ‘appropriate’. Additionally, we noted some 
variation between supervisors that was confusing for junior residents. We concluded that three 
main areas for learning could be improved: questions about HV3C should be answered, and the 
answers to those questions should be checked in order to avoid decision-making based on (false) 
assumptions. Disagreement within the department should lead to open, face-to-face discussion. 
If criticism is shared, it should become clear why physicians chose different approaches in a 
specific patient case. Interview data suggests that residents feel the culture does not fully support 
sharing criticism, while supervisors feel that these discussions would confuse residents on what 
could (or should) be considered appropriate care.
Chapter 6 aims to translate our scientific findings into practical tips in support of HV3C training 
for residents. The tips target clinical educators for training in daily practice but can be translated 
into the resident perspective.
547880-L-bw-Stammen
Processed on: 16-9-2020 PDF page: 151
151
Table 9: 12 tips for training high-value, cost-conscious care in the clinical setting
Tip 1 Reflect on the personal stance of residents and supervisors.
Tip 2 Ask and answer critical questions regarding future and past care delivery.
Tip 3 Be aware of the important role of supervisors in residency training.
Tip 4 Provide opportunities to pursue proposed diagnostic and treatment plans.
Tip 5 Engage medical students and residents in discussions regarding complex cases.
Tip 6 Stimulate residents to seek external expertise and build interprofessional collaborations.
Tip 7 Use utilization data to reflect on personal and collective care delivery.
Tip 8 Use practice variation as a starting point for discussing which care is deemed appropriate.
Tip 9 Encourage residents to explicate patient preferences and expectations of the health care system.
Tip 10 Talk about health care costs with patients.
Tip 11 Discuss in the department how to deal with demanding patients and guideline adherence.
Tip 12 Seek to expand teaching methods to train during supervision. 
Chapter 7 deals with the coherence between chapters and puts the findings into a broader 
perspective. We discuss our research in the light of medical education’s responsibility for 
translating societal needs into training programs. This responsibility is not specific to HV3C but 
extends to other domains and topics, such as patient safety and elderly care. Furthermore, we 
discuss HV3C in the light of the profession and conflicts of interests that occur when physicians 
should protect the sustainability of health care but are obligated to put the patient first. Physicians 
are challenged by differing expectations which, we would like to point out, could create barriers 
for the delivery of HV3C. These barriers influence attempts to train residents in their role in 
providing HV3C and hinder the development of a supportive environment for HV3C delivery.
Summary
547880-L-bw-Stammen
Processed on: 16-9-2020 PDF page: 152
Samenvatting
547880-L-bw-Stammen
Processed on: 16-9-2020 PDF page: 153
153
Stijgende zorgkosten zijn reden tot zorg voor patiënten, overheden, gezondheidseconomen en de 
medische professie wereldwijd. Hoofdstuk 1 beschrijft hoe de stijgende zorguitgaves de 
toegankelijkheid, betaalbaarheid, en gelijkwaardigheid van het gezondheidssysteem bedreigen. In 
dit proefschrift verkennen we hoe medisch onderwijs kan bijdragen aan het leveren van 
hoogwaardige zorg door artsen waarbij de stijgende zorgkosten gelijktijdig in ogenschouw genomen 
worden. Medisch onderwijs tracht artsen voor te bereiden op hun werk binnen een duurzaam 
zorgsysteem dat doelmatige zorgt levert. Doelmatige zorg beoogt de voordelen, nadelen en kosten 
van medische interventies te balanceren en zodoende zinnige zorg te leveren. 
1 Dit proefschrift onderzoekt de rol van medisch onderwijs in het opleiden van artsen voor 
het leveren van doelmatige zorg door middel van de volgende onderzoeksvragen: 
2 Welke aspecten van onderwijskundige interventies zijn effectief binnen het opleiden van 
(toekomstige) artsen in het leveren van doelmatige zorg?
3 Hoe gaan artsen-in-opleiding-tot-specialist (AIOS) om met het leveren van doelmatige zorg?
4 Hoe bereiden supervisoren AIOS voor op het leveren van doelmatige zorg?
5 Welke rol speelt het werkplek-leren bij het leveren van doelmatige zorg door AIOS?
In hoofdstuk 2 onderzochten we hoe, onder welke omstandigheden en waarom onderwijskundige 
interventies artsen, AIOS, en medisch studenten ondersteunen in het leveren van doelmatige zorg. 
Inzicht in dit leerproces is essentieel voor het ontwikkelen van effectieve onderwijsprogramma’s 
gericht op het leren leveren van doelmatige zorg. Onze realist review laat zien dat effectieve 
onderwijskundige interventies zich richten op het combineren van drie elementen: kennisoverdracht, 
reflectie op eigen handelen en een ondersteunende omgeving. Kennisoverdracht richt zich op het 
verwerven van kennis over algemene gezondheids-economische principes en kosten van de zorg, 
kennis van patiënt-voorkeuren en wetenschappelijk bewijs voor bijvoorbeeld behandelingen en 
diagnostiek. Reflectie op eigen handelen is noodzakelijk voor het verkrijgen van inzicht in de 
geleverde zorg met als doel leerpunten te identificeren voor toekomstige gedrag. Het geven van 
feedback op en het stimuleren van reflectie op het handelen van de arts (of een combinatie van 
beiden) worden gebruikt om reflectie op eigen handelen te stimuleren. Daarnaast is de aanwezigheid 
van een ondersteunende omgeving belangrijk, welke zich kenmerkt door een algemeen gedragen 
belang van het leveren van doelmatige zorg. Verder kenmerkt deze omgeving zich door de 
aanwezigheid van rolmodellen en docenten voor doelmatige zorg, en waarbij interprofessionele 
samenwerking rondom doelmatigheid hoog in het vaandel staat. Ondersteuning op macroniveau, 
zoals bijvoorbeeld het bestuur van een ziekenhuis of het managementteam van een zorginstelling, 
is tevens cruciaal. 
Hoofdstuk 3 richt zich op de percepties van AIOS over het opleiden in doelmatige zorg op de 
werkplek. Arts-assistenten van zes verschillende opleidingsprogramma’s namen deel in homogene 
focusgroepen om te bespreken hoe hun opleiding aandacht besteedt aan doelmatigheid, en hoe de 
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werkplek het opleiden in doelmatige zorg kan ondersteunen. Het leren leveren van doelmatigheid 
wordt beïnvloed op drie niveaus: de AIOS als individu, de opleiding, en de werkplek. Op het 
niveau van het individu beschrijven we een spectrum aan typeringen rondom de houding van de 
AIOS ten opzichte van doelmatigheid variërend van ‘het zuinige type’: iemand die altijd en overal 
bezig is met het zuinig en zinnig leveren van zorg tot het ‘ik hou me niet bezig met kosten-type’, 
welke de AIOS beschrijft die zich niet verantwoordelijk voelt voor de kosten van de gezondheidszorg. 
Daartussen zit een grote groep van AIOS die zich bewust zijn van hun verantwoordelijkheid ten 
aanzien van doelmatige zorg, maar moeite hebben er prioriteit aan te geven in de dagelijkse praktijk. 
Deze AIOS worden beschreven door de karakteristieke quote “het is onze verantwoordelijkheid 
om doelmatige zorg te leveren, maar….”. Op het niveau van de opleiding spelen de interactie 
tussen AIOS en supervisor, de betrokkenheid van AIOS bij het nemen van beslissingen en de 
blootstelling aan variatie en hoe en welke zorg geleverd wordt een belangrijke rol. Op de werkplek 
hangt het leren van doelmatige zorg sterk samen met de beschikbaarheid van medische expertise 
en de aanwezigheid van een afdelings- en ziekenhuisvisie rondom doelmatigheid. 
In Hoofstuk 4 staat de rol van de supervisor centraal en wordt onderzocht hoe supervisoren AIOS 
voorbereiden op het leveren van doelmatige zorg. Gedurende semigestructureerde interviews 
deelden supervisoren dat de wijze waarop zij AIOS voorbereiden sterk samenhangt met de 
prioriteit die gegeven wordt aan doelmatige zorg, de aanwezigheid van feedback en de barrières 
die door de supervisoren ervaren worden ten aanzien van het leveren van doelmatige zorg. Het 
nalaten van het bespreken van zorgkosten en een gebrek aan kennis ten aanzien van zorgkosten 
wordt vaak genoemd door supervisoren als een barrière. Onze resultaten laten verder zien dat 
supervisoren gebruik maken van drie didactische principes om doelmatige zorg te integreren in 
de opleiding. Deze principes zijn het socratisch bevragen van de AIOS, het zijn van een rolmodel 
rondom doelmatigheid en het stellen van grenzen met betrekking tot autonome beslissingen voor 
diagnostiek of behandeling. Door het gebruiken van deze principes proberen supervisoren, vaak 
impliciet, AIOS voor te bereiden op het zelfstandig leveren van doelmatige zorg.
Hoofdstuk 5 gaat in op de relatie tussen de leeromgeving en het leveren van doelmatige zorg door 
AIOS. Door middel van observationeel onderzoek hebben we inzicht gekregen in de dagelijkse 
bezigheden van AIOS op de werkplek en de rol die doelmatigheid hierbij speelde. Als aanvulling 
op onze observaties hebben we zowel AIOS als supervisoren geïnterviewd, om nader in te gaan op 
onze bevindingen uit de observaties. De resultaten uit deze studie laten zien hoe AIOS afwegingen 
maken tussen de voordelen, nadelen en kosten van de zorg en hoe de supervisoren deze afweging 
beïnvloeden. Uit onze observaties bleek dat er weinig aandacht was voor de bespreking van kosten 
in gesprekken waarin dit wel gepast zou zijn geweest. Verder werd duidelijk dat variatie in handelen 
tussen supervisoren verwarrend kon zijn voor jonge AIOS. Om het leren op de werkplek te 
ondersteunen zou er meer aandacht mogen zijn voor vragen rondom doelmatige zorg en 
bijbehorende antwoorden. Deze antwoorden zouden getoetst moeten worden om te voorkomen 
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dat de beslisvorming gebaseerd wordt op onjuiste informatie. Daarnaast kunnen meningsverschillen 
rondom doelmatigheid kansen bieden voor open discussies binnen het zorgteam. De achtergronden 
van deze meningsverschillen zou gedeeld moeten worden, zodat het voor AIOS duidelijk is waar 
verschillende standpunten hun oorsprong vinden. De bevindingen van de interviews geven aan dat 
AIOS een cultuur ervaren waarin elkaar kritisch benaderen niet altijd wenselijk is, terwijl 
supervisoren het idee hebben dat dergelijke discussies verwarrend zouden zijn voor AIOS. 
Om opleiders, supervisoren en AIOS te ondersteunen bij het opleiden in het leveren van doelmatige 
zorg zijn een aantal onderzoeksbevindingen vertaald in praktische tips in Hoofdstuk 6. De tips 
zijn geschreven vanuit het perspectief van de supervisor, maar kunnen eenvoudig vertaald worden 
naar het perspectief van de AIOS.
12 tips voor het opleiding in doelmatige zorg
tip 1 Ben u bewust van uw eigen ten aanzien van doelmatige zorg
tip 2 Stel kritische vragen over doelmatigheid
tip 3 Wees u bewust van uw functie als rolmodel voor het leveren van doelmatige zorg
tip 4 Geef AIOS de ruimte voor het vervolgen van eigen beleidsvoorstellen
tip 5 Betrek AIOS in discussies rondom complexe casuïstiek
tip 6 Stimuleer AIOS om advies in te winnen buiten de vakgroep
tip 7 Vraag/zoek spiegel-informatie en gebruik deze voor reflectie
tip 8 Maak variatie tussen collega’s bespreekbaar
tip 9 Bespreek altijd expliciet de hulpvraag van de patiënt
tip 10 Let’s talk about money.
tip 11 Neem als vakgroep een collectief standpunt in 
tip 12 Maak gebruik van onderwijskundige ondersteuning 
Hoofdstuk 7 verbindt de bevindingen van ons onderzoek met de grotere maatschappelijke en 
medisch onderwijskundige discussie. We bespreken de verantwoordelijkheid van medisch 
onderwijs om maatschappelijke behoeftes te integreren in de medische vervolgopleiding. Deze 
verantwoordelijkheid is niet beperkt tot het thema doelmatigheid, maar geldt net zozeer voor 
andere onderwerpen zoals patiëntveiligheid, kwaliteitsverbetering en ouderengeneeskunde. Er is 
een spanningsveld voor artsen rondom het behartigen van de belangen van de individuele patiënt 
en tegelijkertijd het borgen van de beschikbaarheid en betaalbaarheid van de zorg. Deze 
verschillende belangen en verwachtingen kunnen het lastig maken voor artsen om doelmatige zorg 
te leveren. Dit spanningsveld beïnvloedt het opleiden van AIOS in hun taak om doelmatige zorg 
te leveren maar hindert ook het creëren van een ondersteunende omgeving om die zorg te leveren. 
Samenvatting
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This valorization chapter discusses the importance of the research within this doctoral thesis for 
the general public. With the exponential growth of health care costs worldwide, the practice of 
high-value, cost-conscious care is essential for a sustainable future of health care. This dissertation 
describes the essential role of training throughout the medical education continuum in teaching 
student, residents and physicians to deliver high-value, cost-conscious care. As such, lessons 
learnt from this thesis can be applied to medical education, patients and society.  First, we will 
discuss the benefits for post-graduate medical training, followed by the effect on patients and 
society.
How this thesis contributes to the training of physicians  
in the delivery of high-value, cost-conscious care.
The results of this thesis give insight in how postgraduate training prepares residents for the 
delivery of high-value, cost-conscious care. We identified the importance of three elements of 
educational interventions: knowledge-transmission, reflective practice and the presence of a 
supportive environment. This supportive environment consists of role models and health care 
professionals that value and demonstrate high-value, cost-conscious care. Our results give 
direction for the development of future educational interventions. Since residents spend the 
majority of their training in the clinical workplace environment, we aimed to gain more insight 
in how this workplace-based learning is organized. A few important conclusions are worth 
summarizing in this chapter. First, the individual resident approach determines if residents seek 
and seize learning opportunities. Residents vary greatly in how they approach HV3C in their 
workplace setting and knowledge regarding differences in approaches can facilitate training. For 
those involved in teaching it is crucial to be aware of these individual approaches and how they 
influence individual learning. Secondly, the supervisor is identified as a key figure in this learning 
process. Supervisors’ individual approach towards HV3C influence the implicit and explicit 
training of residents. Certain barriers, for example the lack of knowledge of health care costs or 
the absence of feedback data, are present and hinder the learning process of residents. To support 
the training of residents, we would advise to closely guide and support supervisors in their role 
as clinical teachers. It could be a task of the training program to set conditions that facilitate 
training in general. For example, by supporting interprofessional collaboration and encourage 
involvement in decision-making and long-term patient contact. Our research identified some 
barriers in the workplace setting and residents’ benefit from overcoming those barriers. The most 
important barriers are the unfinished discussions including questions about high-value cost-
conscious care that are not answered or incorrect information that is shared among professionals. 
In addition, we observed that face-to-face discussions regarding delivered care are scarce although 
they potentially create valuable learning opportunities for residents. The final chapter of this 
dissertation is an overview of practical tips for both supervisors, program directors and residents 
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to improve training in the workplace setting. By using these tips, medical education in general 
can transform towards a training environment that is able to train formally and informally in the 
delivery of HV3C. 
Our research contributes to the importance of HV3C in postgraduate medical education and 
the current debate on how residents should be trained herein. At several international and 
national conferences, we joined the debate on HV3C-delivery and its training. By presenting at 
both medical, educational and topic-specific conferences we aimed to increase the impact of our 
research and gain insight in differences between communities. Our research contributed to these 
debates with scientific evidence on current training and suggestions for the improvement of 
training. We aimed to publish in both educational and medical journals to reach an audience 
that researches, develops and trains future physicians, to create impact at the core of post-
graduate education. In addition, our results provide guidance to further investigate how 
physicians can be trained in the delivery of HV3C in both undergraduate and postgraduate 
settings, in different countries and different medical specialties. Therefore, this dissertation is 
merely the beginning of unravelling the complex world of HV3C with the potential to influence 
training and care delivery at grass root level. 
How the delivery of HV3C by physicians contributes to the  
quality and affordability of our health care system.
When we are able to improve the postgraduate training of physicians in delivering high-value, 
cost-conscious care we contribute to sustainable healthcare for all people who use the health care 
system. A sustainable health care system is important since it influences the general wellbeing of 
the population by impacting the economic, mental and physical wellbeing. Also, by focusing on 
the delivery of HV3C the population is less likely to experience the adverse effects of overdiagnosis, 
overtreatment and anxiety that comes with incidental findings. HV3C aims to be patient-
centered, by openly discussing the patient’s preferences and expectations. By clearly stating these 
preferences and expectations the physician and patient can share in the decision-making what 
care would be considered appropriate. The delivery of HV3C would increase the quality of health 
care without or containing increasing health care costs. Rising health care costs are a big concern 
of politicians, economists and citizens in de western world and there are many interventions 
implemented to bend this rise. Unfortunately, many interventions do not combine health care 
quality and health care costs, potentially disturbing the essential balance between both. Using 
the health care professional`s expertise would be an important chance to improve focus on 
quality and costs. 
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